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Mcst signal transduction patnv;ays central tc development are not shared 
bv plants and animals. Such is the case of the Wingles s/Wnt signal I ng 
pathway, whose components play key roles in metazoan pattern formation and 
turner lgenes i s , but are absent in plants, with tie exception of SHAGGY 
/GSK3 , a cytoplasmic protein kinase represented in the genome of 
Arabidopsis thaliana by a family of 10 At S K genes for which 



mutational evidence is scarce. Here, we describe the characterization of 
mutant allel es ■: f the Arabidopsis ULTRACURVATAi (UCUl) gene, the two 
strongest of which dramatically reduce cell expansion along the 
proximodistal axis, dwarfing the mutant plants, whose cells expand properly 
across but not along most organs. Proximodistal expansion of adaxial 
(dorsal) and abaxial (ventral) leaf cells exhibits a differential 
dependence on UCUl function, as suggested by the leaves of ucul mutants, 
which are rolled spirally downward in a circinate manner. We have 
positionally cloned the UCU1 gene, which encodes an AtSK protein involved 
in the cross-talk between auxin and bras s i nos ceroid signaling pathways, as 
indicated by the responses cf ucul mutants to plant hormones and the 
phenotypes of double mutants involving ucul alleles. 
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Regulation of brass i nosteroi d signaling by a GSK3 /SHAGGY - Like 
kinase . 

Li Jianming; Nam Kyoung Hee 
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GSK.3 / SHAGGY is a highly conserved serine /threonine kinase 
implicated in many signaling pathways in eukaryot.es. Although many GSK3 / 
SHAGGY- like kinases have been identified in plants, little is 
known about their functions in plant growth and development. Here we show 
that the Arabidopsis 3F.ASSIN0STER0ID- INSENSITIVE 2 (BIN2) gene 
encodes a GS K 3 ' SHAGGY -like kinase. Gai n - of - f unct i on mutations 
within its coding sequence or its ove rexpres s ic n inhibit brassinosteroid 
(BR) signaling, resulting in plants that resemble BR-deficient and 
5R- response mutants. In contrast, reduced EIN2 expression via cosuppress ion 
partially rescues a weak 3R-signaling mutation. Thus, BIN2 acts as a 
negative regulator to control steroid signaling In plants. 
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Constitutive over - expression of AtGSKl induces NaCl stress responses in 
the absence of NaCl stress and results in enhanced Na2l tolerance in 
Arabidopsis . 

Piao H L; Lin J H; Kim S J; Cheong C W; Hwang I 

Center for Plant Intracellular Trafficking, Pohang University of Science 
and Technology, Pohang, "90-784, Korea. 

Plant journal : for cell and molecular biology (England; Aug 2001, 27 
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3SK3 / shaggy - 1 i -:e protein kinases have been shown to play 
diverse roles in development and signal transduction pathways in various 
organisms. An Arabidopsis homologue of G3K3 / shaggy - 1 1 ke 

kinase , AtGSKl, has been shown to be involved in Na21 stress 
responses. In order to further clarify the role of AtGSKl in Na3.1 stress 



responses in plants, we generated transgenic Arabidopsis plants that 

mRNA. These plants showed enhanced resistance to NaCl 

by measurement of root growth 
In addition, AtGSKl transgenic plants in the absence of 
phenotvpic changes, such as accumulation of anthocyanin, 
to those observed in wild-type plants under NaCl stress. 

accumulated 30-50% more Na+ than did wild-type plants 
NaCl stress, and Ca2 + content was increased by 15-30% in 
regardless of the NaCl stress level. Northern 
AtGSKl over-expression induced expression of the 
genes AtCF 1 , RE: 2 9 A and CHS1 in the absence of NaCl 
AtCBLl and AtCPl were super - induced in the 
plants. Taken together, these results suggest that 
the signal transduction pathway (s) of NaCl stress 



over -expressed AtGSKl 

stress when assayed either as whole plants or 
on NaCl plates. 
NaCl stress showed 
that were similar 
Transgenic plants 
when subjected to 
the transgenic plants 
blotting revealed that 
NaCl stress - responsive 
stress. In addition, 
NaCl stressed transgenic 
AtGSKl is involved in 
responses in Arabidopsis 
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Arabidopsis thaliana SHAGGY- related protein kinases 
(AtSKll and 12) function in perianth and gynoecium development. 
Dornelas M C; Van Lammeren A A; Kreis M 

Universite de Paris-Sud, Institut de 3iot echnologie des Plantes (IBP) , 
UMR/CNRS 8618, Batiment 630, F-914C5 Orsay Cedex, France. 

Plant journal : for cell and molecular biology (ENGLAND) Mar 2 000, 21 
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In higher plants, the correct patterning of the floral meristem m terms 
of organ type, number and form is the result of a concerted expression of a 
network cf genes. We describe phenotypes of flower patterning, resulting 
rrom a reduction of transcript levels of the Arabidopsis SHAGGY 
-related protein kinase genes AtSKll ;A£Kalpha) and AtSK12 ( ASKgamma ) . 
The AtSK genes are plant homologues of the Drosophila shaggy (SGG) 
gene and the mammalian Glycogen- Synthase Kinase-3 (GSK-3) . The SGG 
protein kinase is a key component of the wingless signalling pathway 
and ls required for the establishment of tissue patterning and cell fate 
determination. The expression patterns of the AtSKll (ASKalpha) and 
AtSK12 (ASKgamma) genes during wild-type Arabidopsis inflorescence 
development, detected by in situ hybridisation, have been shown to be 
consistent with a possible role in floral meristem patterning. 
AtSKll (ASKalpha) and At SK12 (ASKgamma) transcripts were detected at the 
periphery of the inflorescence meristem and in the floral meristem. At 
later stages the expression of the AtSK genes became localised in specific 
regions of developing flower organ primordia. Furthermore, we have obtained 
and analysed transgenic plants containing AtSKll (ASKalpha ■ and 
AtSK12 (ASKgamma) gene specific antLsense constructs. These plants developed 
flowers showing a^higher number cf perianth organs and an alteration of the 
apical -basal patterning of the gynoecium. 
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An Arabidopsis GSK3 / shaggy - 1 ike gene that complements yeast 

sal: stress-sensitive mutants is induced by NaCl and abscisic acid. 
Piac H 1; Pih K T; Dim J H; Kang S -3; Jin J B; Kim S H ; Hwang I 
Department cf Molecular Biology, Biotechnology Research 

Gyeongsang National University, Chmju, 66C - vl, Korea. 
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GSK3 / shaggy- 1 ike genes encode kinases that are involved in a 
variety of biological processes. By functional complementation of the yeast 
calrineurin mutant strain DHT22-la with a Nail s tress - sens it ive phenotype, 
we isolated t ne Arabidopsis cENA AtGSKl, wrich encodes a GSK3/ 
shaggy- like p>rotein kinase . AtGSKl rescued the yeast 
caltineurin -nut -ant ceils from the effects of nigh NaCl . Also, the AtGSKl 
gene turned on the transcription cf the NaCl s t ress - l nducib le PMR2A gene in 
the ca lei neuron mutant cells under NaCl stress. To further define the role 
of AtGSKl in the yeast cells we introduced a deletion mutation at the XCK.l. 
gene, a yeast homo 1 eg of GSK3, and examinee tne phenotype of the mutant. 
The T.ckl mutant exhibited a NaCl stress-sensitive phenotype that was 
rescued by AtGSKl. Also, constitutive expression of MCK1 complemented the 
NaC 1 - sensi t i ve phenotype of the calcineurin mutants. Therefore, these 
results suggest that Meklt' is involved in the NaCl stress signaling in 
yeast and that AtGSKl may functionally replace Mcklp in the NaCl stress 
response in the calcineurin mutant. To investigate the biological function 
o>f AtGSKl in Arabidopsis we examined tne expression of AtGSKl. 
Northe rn-b 1 : t analysis revealed that the expression is differentially 
regelated in various tissues with a high level expression in flower 
tissues. In addition, the AtGSKl expression was induced by NaCl and 
exogenous! y applied ABA but not by KCl. Taken together, these results 
suggest that AtGSKl is involved in the osmetic stress response in 
Arabidopsis . 
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Characterization of tnree novel members of tne Arabidopsis 
SHAGGY - related protein kinase (ASK! multigene family. 

Come las K C; Wittich P; von Recklinghausen I; van Lammeren A; Kreis M 
Inst i too de S iot e rhno log ie des I 1 1 antes SrS/CNRS 5 69, Universite de 
Par is -Sud, Crsay, France. 

Plant molecular biology (NETHERLANDS) Jan 19*99, 39 (1) pl.37-41', 
:SSX : 15 7 -44 12 Journal Cede: 9 1:5343 
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In this papor we report the characterization of three novel members of 
the Arabidopsis shaggy - re 1 ated .protein kinase (ASK) 

multigene family, named ^ASKdze^tva^ (ASKzeta), ASKetha (ASKeta) and ASK.iota 

sat a lytic protein kinase domain ana snow snout " C * identity to 
SHAGGY \SGG' ana glycogen synthase kinase -3 (GSK-3) from 
Cros cph i 1 a and rat respectively. SCO is an ubiquitous intracellular 
component of the wingless signalling pathway treat establishes cell fate 
and/ or pattern formation in D ro soph i 1 a . At least ten different ASK genes 
are expected tC' be present pier hapdoid genome of A. tha liana. Different 
amino- and oa.rtjxy-tertu.na: extensions distinguish different ASK family 
me-nrers. Five ASK gene sequences were analysed and snown to be present as 
sioole-oopy genes in tne Arabidopsis genome. A comparison oaseo on 
the nignly conserved catalvtic domain sequences of all kno.o sequen ces of 
the 3SK-3 subfamily of protein kinases demonstrated a clear 
distinction between the plant and the animal kinases. Furthermore, we 

homo lo que s of SGG/GSK-3. These different groups probably reflect 




biochemical and/or biological properties of these kinases . The 
differential expression patterns of five ASK genes were accessed by 
northern and in situ hybridization experiments using gene - spec i f i c proves. 
Wr.ile ASKzeta is expressed in the whole embryo during its development, 
ASKeta expressicn is limited to the suspensor cells. No signal was detected 
for ASKalpha, ASKgamma and ASKiota in developing embryos. 
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An evolutionary conserved group of plant GSK- 3 /shaggy- 1 ike protein 
kinase genes preferentially expressed in developing pollen. 

Ticntinsky G; Tavares R ; Takvorian A; Schwebe 1 - Dugue N; Twell D; Kreis M 

Institut de Eiotechnologie des Plantes, Laboratoire de Biologie du 
Developpement des Plantes, Batiment 630, Universite de Paris-Sud CNRS/ERS 
569, F-91405 Orsay Cede:-:, France. 

Biochimica et biophysica acta (NETHERLANDS) Nov 8 1998, 1442 (2-3) 
p261-73, ISSN 0006-3002 Journal Code: 0217513 

Document type: Journal Article 

Languages: ENGLISH 

Nam Citation Owner: NLM 
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Genes and cDNAs encoding plant protein kinases highly homologous to 
the animal GSK- 3 /shaggy subfamily were isolated from 
Arabidopsis tha liana, Brassica napus, Petunia hybrida and Nicotiana 
tatacum using the P. hybrida PSK6 GSK-3/shaggy related cDNA as a 
probe. All the derived protein sequences contained the characteristic 
catalytic domain of GSK- 3/ shaggy protein kinases. Sequence 
comparisons within the catalytic domain with other plant GSK-3/shaggy 

like kinases clearly indicate that the novel sequences form an 
isolated group of genes termed the PSK6 group. All the proteins within this 
group possess ar. amino- terminal extension which contains short amino acid 
motifs highly conserved between species and possibly implicated in 
mitochondrial targeting. Northern hybridisation experiments and reverse 
transcriptase PGR analysis demonstrated that these novel cDNAs are 
predominantly expressed in developing pollen. The three genes isolated from 
P. nybrida and A. tha liana show the same genomic organisation into 12 
introns and 13 exons . Although the size of the introns varies, their 
positions are conserved between genes and species. The comparison of these 
gene structures and the analysis of deduced protein sequences belonging to 
different plants hold important information to understand the function of 
individual members. They suggest that some of the characterised sequences 
represent most likely true orthologues whereas others must be paralogues. 
They also allow us to discuss the evolution of the plant GSK-3/shaggy 

like gene family with regard to plant speciation. 
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The Arabidopsis SHAGGY- related protein kinase (ASK) / 

gene family; structure, organization and evolution. , \ 

"Dime las M C; Lejeune 3, Dron M; Kreis M 
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Higher plants contain a multigene family encoding proteins that share a 
highly conserved catalytic protein kinase domain about 70% identical 
to SHAGGY protein kinase (SG3) and glycogen synthase 
kinase -3 (GSK-3), respectively, from Drosophila and mammals. In this 



study we 
Arabidopsis 

family. At 
Arabidopsis 

strikingly 
Phy logenet ic 
contains at 
land plant 
subs t rates 



have characterized the structure and evolution of the 
SHAGGY- related protein kinase (ASK' gene 

least ten A3?: genes are present per haploid genome of 

The genomic sequences of five ASK genes show a 
high conservation of intron positions and exon lengths, 
analyses suggested that the Arabidopsis gene family 
least three ancient classes of genes that diverged early in 
evolution. The different classes may reflect specificity of 
and/or biological functions. Eight out of the ten predicted ASK 



genes were mapped and shown to be dispersed over the five Arabidopsis 

chromosomes. A tentative model for the organization and evolution of the 
Arabidopsis ASK genes is presented. 
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Isolation and expression during pollen development of a tobacco cDNA 
clone encoding a protein kinase homologous to shaggy/glycogen 
synthase kinase- 3. 

Einzenberger E; Eller N ; Heberie-Bors E; Vicente 0 

Institute of Microbiology and Genetics, University of Vienna, Austria. 
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We have isolated a tobacco (Nicotiana tabacum L.) cDNA clone encoding a 
putative serine/threonine protein kinase , which shows highest 
homology to previously described families of alfalfa and Arabidopsis 
protein kinases and to their hcmologues rat glycogen synthase 
kinase 3 and Drosophila shaggy kinases . Northern 

experiments showed that NtK-4 is expressed in all sporophytic tobacco 
tissues tested, as well as in gametophyt: i c and embryogenic pollen. 
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Inflorescence- specif 3 c expression of AtK-1, a novel Arabidopsis 
thaliana homologue of shaggy/glycogen synthase kinase-3. 
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We report here the isolation of the Arabidopsis thaliana gene 
^LSilii Tne predicted protein sequence of AtK-i shows 70% identity to the 
Arabidopsis ASK and alfalfa Ms K kinases that are homologs ' of'""' 
the Drosophila shaggy and rat CSK-3 serine/threonine protein 
kinases playing an important role in signal transduction processes in 
animals. Northern analysis of different organs revealed exclusive 
expression in inflorescences suggesting an involvement of the AtK-1 



kinase in reproduc t ion - spec i f i c processes. 



D; Thomas M; Woodgett J R 
sur les Plantes URA 1128, 
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Arabidopsis homologs of the shaggy 
kinases : molecular cloning and functional 
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The conservation in evolution of 
offers a means 
development. We 
sequences related 



and GSK-3 
expression 



protein 
in Escherichia 
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transduction modules 
involved in plant 



fundamental signal 
of isolating genes likely to be 

have amplified by PCR Arabidopsis cDNA and genomic 
to the product of the shaggy/zeste -white 3 (sgg) 
segment polarity gene of Drosophila. This regulatory protein is 
functionallv homologous to glycogen synthase kinase-3 in mammals 
i.GSK-3), which regulates, among others, the DNA-binding activity of the 
c-]un/APl transcription factor. Analysis of PCR products 
identification of five genes; for two 
cDNAs , ASK-alpha 
protein kinase ) , 
identical to GSK 



DNA- 

is or PCR products led to the 
of which, corresponding full-length 
and gamma (for Arabidopsis shaggy- related 

were characterized. The encoded proteins were 70% 
3 and sgg over the protein kinase catalytic domain 



and, after production in Escherichia coli, autophosphorylated mainly on 
threonine and serine residues, but phosphotyros ine was also detected. 
ASK-alpha and ASK-gamma also phosphory lated phosphatase inhibitor-2 and 
myelin basic protein, on threonine and serine, respectively . The high 
conservation of the protein kinases of GSK-3 family, and their action 
at the transcriptional level, suggest that the ASK proteins have important 
functions in higher plants. 
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Kon -purified ant i --peptide sera generate, tissue specific artefacts in 
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ABSTRACT: Polyclonal antibodies raised against short synthetic peptides 
require coupling of the peptide tc a larger carrier molecule before 
immunisation. A significant fraction of the total antibody pool of the 
serum from the immunised animal corresponds to carrier- speci f i c 
antibodies, which may generate tissue specific artefacts not detected 



with 



: he pre - imni 



ne 



Us. mo four nc 



" F 



urified ant i -peptide sera, 




corresponding to specific amino - terminai domains of four different 
Arabidopsis thaliana SHAGGY like kinases (AtSKs), we 

demonstrated that the obtained immunohistochemical staining patterns are 
not related to the peptide specific antibodies. The purification of the 
anti-peptide antibodies allowed the elimination of the artef actual tissue 
specific labelling, and revealed a completely different protein 
localisation. Hence, removal of non-specific antibodies from the immune 
serum is essential when performing immunohistochemical studies. 

2002 
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Arabidopsis homologues of the shaggy/GSK- 3 protein kinase 
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Constitutive over- expression of AtGSKl induces NaCl stress responses in 
the absence ct NaCl stress and results in enhanced NaCl tolerance in 
Arabidopsis 

Piao, H.L. Lim, J.H.; Kim, S.J.; Cheong , G.W.; Hwang, I. ^ 
Oxford : Blackwell Sciences Ltd. ^ 

The Plant journal : for ceil and molecular biology. Aug 2001. 'v. 27 (4) 
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Language: English 

GS?:3 /shaggy- 1 ike protein kinases have been shown to play 
diverse rcles in development and signal transduction pathways in various 
organisms. An Arabidopsis homolcgue of GSK3 / shaggy - 1 ike 

kinase , AtGSKl, has been shown to be involved in NaCl stress 
responses. In order to further clarify the role of AtGSKl in NaCl stress 
responses in plants, we generated transgenic Arabidopsis plants that 
over -expressed' AtGSKl mRNA. These plants showed enhanced resistance :o NaCl 
stress when assayed either as whole plants or by measurement of root growth 
on NaCl plates. In addition, AtGSKl transgenic plants in the absence of 
NaCl stress showed phenotypic changes, such as accumulation of anthocyanin, 
that were similar to those observed in wild-type plants under NaCl stress. 
Transgenic plants accumulated 30-50% more Naf than did wild-type plants 
when subjected to NaCl stress, and Ca(2+) content was increased by 15-30% 
in the transgenic plants regardless of the NaCl stress level. Northern 
blotting revealed that At3SKl over-expressi:n induced expression of the 
Na:i stre3S-resp:nsive genes AtCPl , RD2 9 A and 3HS1 in the absence of NaCl 
stress. In addition, AtCBLl and AtCPl were super-induced in the 
NaN-scressed transgenic plants. Taken together, these results suggest that 
At3SKl is involved in the signal transduction pathway is) of NaCl stress 




responses in Arabidopsis. 
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Plant: genes encoding homologues of the SNF1 and shaggy protein 
kinases 

Kreis, M. Bianchi, M.W.; Ferrant, V.; Le Guen, L.; Thomas, M . ; 
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Title: AtSK theta, a plant homologue of SGG/GSK-3 marks developing tissues 

in Arabidopsis thaliana (ABSTRACT AVAILABLE) 
Author(s): Tavares R; Vidal J; van Lanmeren A; Kreis M (REPRINT) 
Corporate Source: Univ Paris 1 1 , CNRS , UMR 861&, Lab Biol Dev Plant, Inst 

B.i otechnol P J. antes , F - 914 0 5 Orsay/ / France / i REPRINT) ; Univ Paris 11, CNRS 
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Abstract: The Arabidopsis thaliana AtSK sub-family of serine 
threonine protein kinases groups 10 homologues of SHAGGY 
/GSK-3. Previous results obtained with different plant members of the 
SHAGGY /GSK- 3 family strongly suggest that these proteins are 
involved in cell differentiation and stress responses. In order to gain 
further insight into the biological functions of this family in A. 
thaliana, polyclonal antibodies were raised against specific domains of 
the AtSKtheta protein. The antibodies were purified and used in 
immune* 1 o r: a 1 izat ion studies in various tissues of A. thaliana. Our 
results show that the protein is located in the cell nuclei of various 
developing organs. Differential protein localization profiles were 
found in some of the observed tissues, notably during gametophyte and 
embryo development. Based on this protein location pattern, and on what 
is known about the mammalian members of the GSK-3 family, we suggest 
that AtSKtheta may have a role in the regulation of transcription 
factors . 
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Authcrvs): Lou JW; Sun MX (REPRINT) ; Yang HY 
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Abstract: We nave developed a sinqle-enbryj RT-PCR protocol for studying 
gene expression during riant embry eger.es i s . Four genes, 
giycera 1 dnyae - 3 phosphate dehydrogenase (GAPC) , snoot -mer istemless 
(3TM), ~vonopt er os MP), and shaggy- like kinase etha 
(ASKeta-, f pom Arabidopsis thaliana were used to test the 
sensitivity and reliability of this method by analyzing the 
differential signal intensities of their RXjii?4^..pu^OLilucjtj3 . The method 
could detest genes expressed du-r-i r±g...4=oiitury:>genes i s at a syirigle- embryo 
level and, therefore, can be used to i ientTry^nenotyp es . When in 
vitro, embry ogef.es : s also is used to control the time course of zygote 
development exactly. The s ing 1 e -embryo RT-FCR protocol becomes a 
p o -a' o r f a 1 met n o d to s u r v e y t. h e dynamics of specific gene expressi o n . 
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Title: The role of protein kinases in the regulation of plant growth 

and development (ABSTRACT AVAILABLE) 
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Corp: race Source: Univ Br i s t ol , Dep t Agr Ssi, 1ACR Long Ashton Res 
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Abstract: We review the role of protein kinases in plant 

hormone - mec :a ted signalling, nutrient signalling and cell sycle control 
and in the crosstalk between these different contributors to plant 
growth regulation. The areas of horror.-: mediated signalling covered 
in elude ABA --Tied : a ted responses to osxoti: stress, wounding and pathogen 
attack, as we LI as ethylene and cyte-Kinin signalling pathways. Tnese 
areas irvcGve members cf several ma j : r piroteih" kinase" fatnil ies , 
including the SNF I - re I at ed p-re-tein kinase-2 (SnRKU) subfamily, 
the ca 1c i urn- dependent protein kinase (CDPK) family, the mitogen 
activated protein ;MAP) kinase family, the glycogen synthase 
kinase .OS?*.) - 3 shaggy family and the re oep to r - 1 1 ke protein 
kinase RPE5 family. In tne settlor. :n nutrient signalling we 
review tne rt Le oT SnRKl troteir kinases in tne global regulation 
of carbo^n metabolism, in eluding aspeets of sugar sensing and assimilate 
partitioning, and what is known about nitrogen and sulpnur nutrient 
signalling. In tne cell cycle section, we summarise progress in the 
elucidation of cell cyele control systems in pilants and discuss the 
interact:: on between cell sycle cent, rol and development. We expand 
furtner en tne nypothes:s of crosstalk, between different signalling 
pathways m a separate sett ion in '.-.'hi oh ,ve disouss evi dense for" 
interaction between plant growth regulators and the cell eysle, between 
different nutrient signalling pathways, between nutrient and sell cycle 
signalling and between nutrient and ABA signalling. 
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Abstract: To better understand the genetic mechanisms underlying plant leaf 




development, we have performed a large scale screexiXX19 f° r 
Arabidopsis thaiiana mutants to identify those "displaying 
abnormally shaped or sized leaves. One of the stronger mutant 
pheno types found was that of the ultracurvatal. ! ucul) mutants, whose 
vegetative and cauline leaves are spirally rolled downwards and snow a 
reduced expansion along the longitudinal axis, in contrast to wild type 
leases, which are flattened organs. We have identified one recessive 
and two semidommant ucul alleles, the most extreme of which cause 
severe dwarfism and a constitutive photomorphogenic response. Following 
a map -based strategy, we have cloned the UCU1 gene, which was fcund to 
encode an intracellular kinase closely related to SHAGGY, 
:ne of the components of the W i ngless/ Wnt animal signalling pathway. 
The responses of ucul mutants to exogenous plant hormones and the 
oenetic analyses of double mutants ino r olving ucul alleles indicate that 
UCUI is a key component in several signalling pathways controlling cell 
expansion and overall plant g_rowth, including those of auxins and 
\: ra S3 mosrre" roads . 
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Abstract: Petunia hybrida ovule - spec i f : c cDNA libraries were screened for 
genes encoding homoloques of p rote in kinases known to be involved 
in developmental processes. Two cDNAs , PSK4 and PSKO 'Petunia hybrida 
shaggy related protein kinase) , homolog'_>\:;' to GSK-3 from 
rat, MD31 from yeast, and to tne segment polarity gene shaggy 
/zeste wh:.te 3 (sgg/zw3) from Orosonhi la were characterized in detail. 
Southern blot analysis showed that f . he PSK4 and PSKf genes belong to a 
small multigene family in P. hybrida. The PSK4 and ?SK6 proteins, which 
are ~0* identioai to sgg/zwl and i.t: f motional homologue GSK-3 over 
the protein kinase oatalytio domain and n5* identical to MDS1, 




represent two different subgroups of pr:tein kinases. RNA gel 
blot and RT-PCR analyses revealed that the PSK4 gene is expressed 
during the vegetative phase and the female reproductive phase of 
development and the PSP'6 gene predominantly during the male and female 
reproductive phases. In situ hybridization on developing flower buds 
confirmed that PSK4 is expressed throughout the different developmental 
stages from ovule primordium formation until embryo sac maturation, 
while P3K6 showed expression during anther cell differentiation and at 
pollen maturity, and an expression pattern similar to PSK4 in the 
female reproductive organs. The results also revealed transcripts of a 
PSK gene in embryos at the globular stage. 
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The UCU1 Arabidopsis Gene Encodes a SHAGGY/GSK3 - like 

Kinase Required for Cell Expansion along the Proximodistal Axis 
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Developmental Biology vol. 242, no. 2, pp. 161-173 (2002) 
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DOCUMENT TYPE: Journal article LANGUAGE: ENGLISH 
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Most signal transduction pathways central to development are not shared 
by plants and animals. Such is the case of the Wingless/Wnt signaling 
pathway, whose components play key roles in metazoan pattern formation and 
tui-ioriaenesis, but are absent in plants, with the exception of SHAGGY 
/GSK3, a cytoplasmic protein kinase represented in the genome of 
Arabidopsis thaliana by a family of 10 AtSK genes for which 
mutational evidence is scarce. Here, we describe the characterization of 
mutant alleles of the Arabidopsis ULTRACURYATA1 (UCU1) gene, the two 
strongest of which dramatically reduce cell expansion along the 
p r I'ximo ii sta 1 axis, dwarfing the mutant plants, whose cells expand properly 
avross but not along most organs. Proximodistal expansion of adaxial 
■ iv-rsa] } and abaxial (ventral) leaf cells exhibits a differential 
dependence on UCU1 function, as suggested by the leaves of ucul mutants, 
which are rolled spirally downward in a circinate manner. We have 
p ?sit icnally cloned the UCU1 gene, which encodes an AtSK protein involved 
in the cross -talk between auxin and bras si nosteroid signaling pathways, as 
indicated by the responses of ucul mutants to plant hormones and the 
phenotypes of double mutants involving ucul alleles. 
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In this paper we report the characterization of three novel members of 
the Arabidopsis shaggy - related protein kinase (ASK) 

multigene family, named ASKdzeta (ASK) , ASKetha (ASK eta ) and ASKiota (ASK 
iota > . The proteins e n c ode*3 Toy ZtT&lteK. genes share a highly conserved 
catalytic protein kinase domain and show about 70£ identity to 
SHAGGY (SGG) and glycogen synthase kinase - 3 {GSK- 3- ) from 
Drosophila and rat respectively. SGG is an ubiquitous intracellular 
component of the wingless signalling pathway that establishes cell fate 
and'Dr pattern formation in Drosophila. At .least ten different ASK genes 
are expected to be present per haploid genome of A. thaliana. Different 
ami:: j- and carboxy- terminal extensions distinguish different ASK family 
rr.embers. Five ASK gene sequences were analysed and shown to be present as 
single-copy genes in the Arabidopsis genome. A comparison based on 
the highly conserved catalytic domain sequences of all known sequences of 
the GSK-3 subfamily of protein kinases demonstrated a clear 
distinction between the plant and the animal kinases. Furthermore, we 
established the presence of at least three distinct groups of plant 
homologues of SGG/GSK-3. These different groups probably reflect 
biochemical and/or b.iological properties of these kinases. The 
differential expression patterns of five ASK genes were accessed by 
northern and in situ hybridization experiments using gene-specif ic probes. 
While ASK\g?\ is expressed in the whole embryo during its development, ASK 
eta expression is limited to the suspensor cells. No signal was detected 
for ASK alpha , ASK gamma and ASK iota in developing embryos. 



6/3, A3/23 (Item 1 from file: 144) 

E IALOG ;R; File 144: Pascal 
(c) 2002 INIST/CNRS. All rts . reserv. 

15494275 PASCAL No.: 02-0139640 

Regulation of brass inost eroid signaling by a GSK3 / SHAGGY - 1 ike 
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Language : Engl i sh 

GSK3 /'SHAGGY is a highly conserved serine/ threonine kinase 
implicated in many signaling pathways in eukaryotes. Although many GSK3 / 
SHAGGY- like kinases have been identified in plants, little is 
known about their functions in plant growth and development. Here we show 
that the Arabidopsis BRASS INOSTEROID- INSENSITIVE 2 (BIN2) gene 
enrodes a GSK3 / SHAGGY- L i ke kinase. Gain-of - f unct ion mutations 
within its coding sequence or its overexpression inhibit bras s inosteroi d 
(3?. i signaling, resulting in plants that resemble BR-deficient and 
BR- response mutants. In contrast, reduced B1N2 expression via cosuppress ion 
par: : all v rescues a weak BR -signaling mutation. Thus, BIN2 acts as a 
negative regulator to control steroid signaling in plants. 

Copyright (c) 2 002 INIST-CNRS. All rights reserved. 
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Language: French Summary Language: French; English 
Chez les animaux, les proteines serine/ threonine kinases de la 
f ami lie SHAGGY /GSK-3 sont impliquees dans une grande variete de 
processus biolcgiques , comme la regulation de l'insuline et la 
determination de la dest inee et de la proliferation cellulaires. Ce travail 
de these avait conme objectif de contribuer a 1 1 elucidat ion des redes 
biclogiques de ces proteines chez les plantes, plus particulierement a 
cravers 1 ' i dent i f icat ion et .1 ' etude d ' un sous-groupe de cette f ami lie chez 
Arabidopsis . L' analyse des sequences des genes AtSK ( 
Arabidopsis thaliana SHAGGY- like Kinases) du croupe III a 

permis de completer les etudes concernant 1 ' organi sat ion et 1' evolution de 
la f ami lie shaggy /GSK-3 chez les plantes. Par ailleurs, la 
car acteri sat ion de 1 ' env ironnement genomique des diffeirents paralcgues nous 
a amenes a la caracter i sat ion de la structure et de 1' evolution de quatre 
autres families mult igeniques chez Arabidopsis . Des etudes 
d 1 expression des genes AtSK du groupe III ont ete realisees utilisant des 
techniques de RT-PCR et de PGR sur des banques d ' ADNc . L ' imunolocal i sacion 
de quatre AtSK a egalement ete effectuee, sur des extraits prcteiques et 
sur des coupes, en utilisant des anticorps specif iques. La localisation 
intracellulaire de la proteine AtSK THETA a notamment ete determinee. 
Snfin, la connaissance des sequences gencmiques de la totalite de la 
famille AtSK nous a permis de tester les fonctions biclogiques des 
differents paralogues par des techniques de genetique inverse. La 
modification in vivo de 1' expression des genes AtSK du groupe III a ete 
entreprise, par le biais de la production de plantes d ' Arabidopsis 
comportant des sequences antisens specif iques. Nous avons utilise un 
systeme de transactivat ion de 1' expression de la sequence antisens dans la 
descendance de deux lignees, une lignee antisens et une lignee act ivatr ice , 
presentant un phenotype sauvage . 

Copyright (c) 2002 INIST-CNRS. All rights reserved. 
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Constitutive over-expression of AtGSKl induces NaCl stress responses m 
the absence of NaCI stress and results in enhanced NaCl tolerance in 
Arabidopsis 
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Science and Technology, Pohang, 790-75:4, Korea, Republic of 
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Language: English 

GSK3 /shaggy- like protein kitiases have been shown to play 
diverse roles in development and signal transduction pathways in various 
■organisms. An Arabidopsis homolcgue of GS ?:3 / shaggy- 1 ike 

kinase , AtGSKl , has been shown ro be involved in NaCl stress 
responses. In order to further clarify the role of AtGSKl in NaCI stress 
responses in plants, we generated transgenic Arabidopsis plants that 
-over - expressed AtGSKl mRNA. These plants snowed^ enhanced resistance to NaCI 
stress when assayed either as whole plants or by measurement of root growth 
on KaCT" plates. In addition, AtGSKl transgenic plants in the absence of 
NaCI stress showed phenotypir changes, such as accumulation of anchocyan in , 
that were similar to those observed in wild- type plants under NaCI stress. 
Transgenic plants accumulated 30-50% more Na SUP + than did wild-type 



plants when subjected to NaCI stress, and 7a SUP 2 SUP + content was 
increased by 15-30^ in the transgenic plants regardless of the NaCI stress 
level. Northern blDtting revealed that AtSSKl over-expression induced 
expression of the NaCI stress-responsive genes AtCPl, RD2 9A and CHS1 in the 
absence of NaCI stress. In addition, AtCBLl and AtCPl were super - i nduced in 
the Nad-stressed transgenic plants. Taken together, these results suggest 
that AtGSKl is involved in the signal transduction pathway (s) of NaCI 
stress responses in Arabidopsis . 

Copyright (c) 2001 IUIST-CNRS. All rights reserved. 
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Troi.s nouveaux membres de la f ami. lie multigenique ASK (pour 
Arabidopsis SHAGGY related protein kinases) nommes 

ASKdzeta (ASK zeta ) , ASKetha (ASK eta ) et ASKiota (ASK iota ) , ont ete 
identifies chez Arabidopsis thaliana. Les genes ASK sont des 
honologues vegetaux du gene SHAGGY (SGG) chez la Drosophila, 
appartenant a la sous -fani lie GSK-3 des proteines kinases. Dans un 
premier temps, la comparaison des sequences d'acides amines des proteines 
kinases de la sous - f amil le GSK-3 a permis 1 ' ident i f icat i on de trois 
g routes, evolut i vement conserves, d'homologues vegetaux de SGG . La 
comparaison des sequences nuc leot i diques des genes de la f ami lie ASK a 
permis la proposition d ' un modele d 1 evolution de cette f ami lie 
multigenique. Par la suite, 1' expression des genes ASK des groupes 1 et II 
a ere etudiee pendant le developpement d ' Arabidopsis utilisant la 
technique d ' hybr i dat : on in situ. Des plantes t ransgeniques contenant des 
constructions antisens des genes ASP' des groupes I et II ont ete obtenues. 
L' analyse des phenotypes des plantes antisens a permis la suggestion d'un 
role biologique pour les proteines ASK pendant le developpement floral et 
embryonna i re d 1 Arabidopsis . 

Copyright (c) 1999 INIST-CNKS. All rights reserved. 
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Language: English 

GS K 3 /'shaggy- .1 ike genes encode kinases that are involved in a 
/ariety of biological processes. By functional complementation of the yeast 
calcineurin mutant strain DHT22-la with a NaCI stress -sensitive phenotype, 
we isolated the Arabidopsis cDNA AtGSKl, which encodes a GSK3 / 
shaggy- like protein kinase . AtGSKl rescued the yeast 
calcineurin mutant cells from the effects of nigh NaCI. Also, the AtGSKl 
gene turned on the transcription of the NaCI stress - inducible PMR2A gene in 
the calcineurin mutant cells under NaCI stress. To further define the role 
..)f AtGSKl in the yeast cells we introduced a deletion mutation at the MCK1 
gene, a yeast homolog of GSK3 , and examined the phenotype of the mutant. 
The mckl mutant exhibited a NaCI stress-sensitive phenotype that was 
rescued by AtGSKl. Also, constitutive expression of MCK1 complemented the 
NaCI -sensitive phenotype of the calcineurin mutants. Therefore, these 
results suggest that Mckl p is involved in the NaCI stress signaling in 
yeast: and that AtGSKl may functionally replace Mcklp in the NaCI stress 
response in the calcineurin mutant. To investigate the biological function 
of AtGSKl in Arabidopsis we examined the expression of AtGSKl. 
Northern-blot analysis revealed that the expression is differentially 
regulated in various tissues with a high level expression in flower 
tissues. In addition, the AtGSKl expression was induced by NaCI and 
exogenously applied ABA but not by KC1 . Taken together, these results 
suggest that AtGSKl is involved m the osmotic stress response in 
Arabidopsis . 

Copyright (c) 1999 INIST-CNRS. All rights reserved. 



6/3,AB/28 (Item 6 from file: 144) 

DIALOG i.R) File 144: Pascal 
■C' 2002 INI5T/CNRS . Ail rts . reserv. 

11433753 PASCAL No.: 94-0267915 
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Les proteines kinases (PKs) sont les composants centraux du systeme 
cybernetique des cellules eucaryotes . L ' identification d'homologues de PKs 
conservees au cours de 1' evolution peut constituer une approche 
comp 1 ementaire aux techniques genetiques pour 1 1 etude de voies de 
transduction important es chez les plantes. Dans un premier temps, une 
approche de PCR (polymerase chain reaction) a permis d 1 ident i f ier , chez 
Arabidopsis thaliana, une f ami lie de genes apparentes a (1) MCK1 
(me ios is and centromere regulatory kinase ) de Saccharc myces 
cerevisiae; (2) shaggy/ zeste -whit e 3, impliquee dans le developpement 
de Drosophila melanogaster ; (3) le gene codant la glycogen synthase 
kinase -3 (GSK-3, regulateur du facteur t ranscr lpt ionnel c-Jun) de 
mammiferes. Par la suite, la caracteri sat ion de deux ADNc , ASK-alpha et 
ASK- gamma (Arabidopsis shaggy - re lated protein kinase! , a 

permis de mettre en evidence une identite de 70%, au niveau du domame 
catalytique, entre les proteines ASK et shaggy / GSK-3 dont lis 
representent done les homologues vegetaux. L'activite kinase ainsi 
qu 1 une au tophosphory 1 a t ion sur des res l jus threonine, serine et, en plus 
faible quant ite, tyrosine, ont pu etre demontrees apres production des 
proteines ASK dans E. coll. Par ailleurs, le niveau relativement faible 
d' identite avec MCK1 (40%) a mene a la recherche puis a 1' isolement d ' un 




deux i erne gene de S. cerevisiae: ScGSK-3, dent le produit putatif est 
identique a 60%, au niveau du domaine catalytique, avec GSK-3, shaggy 
e: les proteines ASK . Une analyse de phylogenie moleculaire a suggere que 
ScGSK-3 code le veritable homologue de GSK-3 et shaggy, alors que 
MCK1 serait origmaire d 1 un evenement de duplication specifique du lignage 
de S. cerevisiae. L 1 etude simultanee des PKs de la f ami lie GSK-3 dans 
differents organismes devrait fournir une aide importante a la 
comprehension des fonctions biochimiques et biologiques des proteines ASK 
chez les plantes superieures 
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Identification by large-scale screening of phytochrome- regulated genes in 
etiolated seedlings of Arabidopsis using a fluorescent differential 
d i s play t: e c hn i que . 
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C 032 -0889 Journal Code: 0401224 
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screen for PhyA- regulated genes, mRNA fingerprints 
the phyA-2 01 mutant were compared from samples 
after far- red light irradiation. Approximately 30,000 bands of 
■displayed by fluorescent differential display, and 24 
expressed bands were observed. Sequence analysis revealed 
that they represent 2C distinct genes. Ammg them, 15 genes were confirmed 
as PhyA regulated by northern - blot (or reverse t ranscript ion-polymerase 
■main reaction) analysis. Thirteen up- regulated genes included 12 known 
genes that encode nine photosynthet. i c proteins, two enzymes involved in the 
1 1 isynthesis of chlorophyll, one DNA damage repair/toleration- related 
protein, and one unknown gene. Two down - regul ated genes were identified as 
a xyloglucan endot ransg lycosylase - re 1 a t ed protein and a nove l 

. In the phyA-2 01 mutant 
expression of all of these genes was 
by type II phytochromes . The results 
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Abstract : In h:.gher plants, the correct patterning of the floral meristem 
in terms of organ type, number and form is the result of a concerted 
expression of a network of genes. We describe phenotypes of flower 
patterning, resulting from a reduction of transcript levels of the 
Arabidopsis SHAGGY - related protein kinase genes AtSKll ( 
ASK alpha) and AtSK12 'ASK gamma ; . The AtSK genes are plant 
homologues of the Drosophiia shaggy (SGG) gene and the mammalian 
Glycogen-Synthase Kinase-3 (GSK-3). The SGG protein kinase 
is a key component of the wingless signalling pathway and is required 
for the establishment of tissue patterning and cell fate determination. 
The expression patterns of the AtSKll (ASK alpha) and AtSK12 ( 
ASK gamma) genes during wild- type Arabidopsis inflorescence 
development, detected by in situ hybridisation, have been shown to be 
consistent with a possible role in floral meristem patterning. AtSKll ( 
ASK alpha) and AtSK12 (ASK gamma; transcripts were detected 
at the periphery of the inflorescence meristem and in the floral 
meristem. At later stages the expression of the AtSK genes became 
localised in specif lc regions of developing flower organ primordia. 
Furthermore, we have obtained and analysed transgenic plants containing 
AtSKll (ASK alpha) and AtSK12 (ASK gamma ; gene specific 

antisense constructs. These plants developed flowers showing a higher 
number of perianth organs and an alteration of the apical -basal 
patterning cf the gynoecium. 
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Abstract: Activation of cyclic nucleot ide - gated channels is thought to 




involve two distinct steps: a recognition event in which a ligand binds 
to the channel and a conformational change that both opens the channel 
and increases the affinity of the channel for an agonist, Sequence 
similarity with the cyclic nucleotide binding sites of cAMP- and 
cGMP-dependent protein kinases and the bacterial catabolite 
activating protein (CAP) suggests that the channel ligand binding site 
consists of a beta-roll and three alpha-helices, Recent evidence has 
demonstrated that the third (or C) alpha-helix moves relative to the 
agonist up en channel activation, forming additional favorable contacts 
with the purine ring, Here we ask if channel activation also 
involves structural changes in the beta-roll by investigating the 
contribution of a conserved arginine residue that, in CAP and the 
kinases, forms an important ionic interaction with the cyclrzed 
phosphate of the bound ligand, Mutations that conserve, neutralize, or 
reverse the charge on this arginine decreased the apparent affinity for 
ligand over four orders of magnitude but had little effect on the 
ability of bound ligand to open the channel, These data indicate that 
the cyolized phosphate of the nucleotide approaches to within 2-4 
Angstrom of the arginine, forming a favorable ionic bond that is 
largely unaltered upon activation, Thus, the binding site appears to be 
polarized into two distinct structural and functional domains: the 
beta-roll stabilizes the ligand in a state - independent manner, whereas 
the C-helix selectively stabilizes the ligand in the open state of the 
channel. It is likely that these distinct contributions of the 
nuclectide/C-helix and nucleotide /beta- rol 1 interactions may also be a 
general feature of the mechanism of activation of other cyclic 
nucleotide -binding proteins. 
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Abstract: Due to the enormous importance of plants as a source of both food 
and raw materials, an understanding of the control of their growth and 
development is imperative. Basic to this understanding is the 
identification of the genes that enable the plant to adapt to its 
environment while at the same time adhering to its basic' developmental 
plan. The aims of this review are first to briefly summarize the 
various approaches that have been used tc identify these plant 
signaling genes and second to give an overview of the genes that have 
been cloned so far and what these genes may tell us about the nature of 
signal transduction in plants. The advent of modern molecular biologv 
and molecular genetics has revolutionized our ability tc unravel the^ 
complexities of plant signal transduction pathways. A whole batterv of 
techniques are now available to identify the genes that control the 
plants development and ability to adapt to its environment .( 65 ) Each 
technique has its own strengths and weaknesses and must be carefullv 
se:ected by the researcher according tc the question that he or she' 
would like to ask. 



8/3,AB/5 (Item 1 from file: 50) 

DIALOG i R) File 5 0 : CAB Abstracts 
iC' 2002 2AB International. All rts. reserv 




03433654 CAB Accession Number: 971609343 

Differential expression of two functional serine/threonine protein 
kinases from soyabean that have an unusual acidic domain at the 
carboxy terminus. 

Yoon, H. W.; Kin, M. C . ; Shin, F . G.; Kim, J. S.; Kim, C. Y . ; Lee, S. Y. 
; Hwang, I.; Bank, J. D . ; Hong, J. C; Han, C; Cho , M. J . 

Plant Molecular Biology and Biotechnology Research Center, Gyeongsang 
Natknal University, Chinju 660-701, Korea Republic. 

Molecular and General Genetics vol. 255 (4): p. 359-371 

Publication Year: 1997 

ISSN: 0026 -8925 

Language: English 

Document Type- Journal article 

Two soyabean cDNA clones, S ?K3 and SFK4, encoding putative protein 
kinases were isolated and characterized (GenBank accession numbers 
L10361 and L38S55, respectively). Both cDNAs encoded approximately 40 kDa 
serine/threonine kinases with unusual stretches of acidic amino 
ac:; as in their carboxy- terminal regions, which are highly homologous to 
the wheat PKABA1 and Arabidopsis ASK kinases. These 
kinases are encoded by one- or two- copy genes in the soyabean 
genome. Notably, S?K3 and SPK4 showed different patterns of expression in 
various soyabean tissues. SPK3 was highly expressed m dividing and 
elongating tissues cf young seedlings, but relatively weakly in tissues of 
mature plants. In contrast, SPK4 showed relatively high and constitutive 
expression in all the tissues examined except for leaf tissues of mature 
plants. Although various stressors, such as dehydration and high salinity, 
increased the expression of both genes, the induction kinetics were 
different. The two genes also Differed m their response to abscisic acid 
(ABA) . SPK3 was induced but SPK4 was not affected by exogenously supplied 
abscisic acid. In accordance with these expression data, analysis of the 
activity of a chimaeric SPK3 promoter:: beta -glucuronidase (GUS) reporter 
gene by transient expression in tobacco leaves confirmed the inducibility 
of SPK3 by salt and ABA. Polyclonal antibodies raised against a 
recombinant SPK4 protein produced in Escherichia coli specifically 
recognized both recombinant SPK3 and SPK4 proteins. Kinase assays 
using affinity-purified SPK4 / ant i body complexes with crude soyabean 
extracts as substrate identified specific phosphorylation of two 4 1 and 
170 kDa soyabean proteins that were phosphoryl ated on serine residues. 
Taken together, these results suggested that SPK3 , and/or SPK4 are 
functional serine protein kinaseis). Furthermore, SPK3 and SPK4 may 
play different roles in the transduction of various environmental 
st resses . 4 7 ref . 
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The ecology and physiology of viviparous and recalcitrant seeds. 

F a r n s v;c r t h , Elizabeth 

Annual Review of Ecology and Systematics v. 31 (2000) p. 107-38 
SPECIAL FEATURES: bibl graph il tab ISSN: 0066-4162 

L A! J 3UAG E : English 
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ABSTRACT. Understanding seed physiology is central to reconstructing how 
a:\giosperms have evolved, to characterizing dormancy and germination 
reg i^ es shared by suites of species., and to devising sound strategies for 
seei bar.-: conservation, agriculture, and forestry. While species with 
dormant seeds have received the lion's share of attention, hundreds of 
plant species exhibit no seed dormancy and germinate either viviparously on 
the parent plant or shortly after release. Embryos of these recalcitrant 




and viviparous speci.es cannot tolerate the maturation drying that is 
usually prerequisite to dormancy; such desiccation intolerance creates 
challenges for storing and preserving such embryos. I review the 
physiology, morphology, and ecology of these des i ccati on- intolerant , 
nondcrmarit lineages. Differences in the production and function of plant 
norm ones are implicated in the occurrence of recalcitrance and vivipary in 
plant families. Plant normones are Key regulators of seed pnysiology and 
simultaneously coordinate responses of the seedling ana mature plant to 
their environment. Des i c-cat. i on- intolerant embryos occur most commonly among 
cpecies of .vet. or flooded environments and nave evolved multiple times in 
disparate lineages. Xatural selection in wetland envi r : nment s simply may 
root eliminate these seed types cr may select for changes in hormone 
pnysiology that simultaneously affect both maternal and. embryonic tissues. 
Integrative data from ecological, genetic, ana pnys 10I :gical studies are 
neeued to elucidate e vol at i : nary origins and maintenance of reproductive 
strategies in organisms, Pep-rinted by permission of the publisher. 
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Lienonic imprinting and environmental disease susceptibility. 
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Air SIR ACT : Genomic imp-rintinc is one of the m:st intriguing subtleties of 
modern genetics. Tne term "imprinting" refers to- pa rent - o f - or i g i n - dependent 
gene expression. "One preserve of in. printed genes ran cause sells with a 
ful! parental rcmplement of functional autosomal genes to specifically 
express one allele out not the ether, resulting in monoallelic expression 
of tne imprinted loci. Genomic imprinting plays a sritical role in fetal 
groven and behavioral development, and it is regulated by DXA metnylation 
arc. chromatin structure. This pap>er summarizes tne Genomic I nro rioting an id 
E:t . i revjuenta 1 Cisease 3us: ept io i 1 i t y r on f e rem : e held 3-13 Cctcoer 199c at 
ovxe University, 2 ur ham, Xorth Carolina. The rente rence focused on tne 
i mp-c rt an re cf gentmic imprinting in determining susceptibility to 
er.v i ro omenta 1 1 y induced diseases. Conference topics included rationales for 
imprinting: parental antagonism and. sp'eciation; methods for imprinted gene 
i 'dent i f i rat i on : allelic message display and m-:nc chromosomal mouse ''human 
hybrids; p'rep'erties c f the imprinted gene cluster human 1 lp 15.5 and mouse 
distal 7; tne epigenetics :f X - ch romc s rme ina:t r/atiom; variability m 
impriotirg: imprint erasure, ncn -Mende 1 ian inner. tanre ratios, and 
polymorphic impriotinc; imprinting and behavior: genetics cf bipolar 
disorder, imprinting in Turner syndrome, and imprinting in brain 
development ami social behavior; and aberrant metnylation: methylation and 
chromatin structure, met hy 1 at icn and estrogen exposure, metnylation of 
tumor suppressor genes, and cancer susceptibility. Environmental factors 
are cap-able of causing epi genetic changes in UNA that can potentially alter 
imprint gene expression and that can result in genetic diseases including 
■car. re r and behavioral disorder's. Understanding the contribution of 
imprinting to the regulation of gene expression will be an important step 
in evaluating environmental influences on human health and disease, 
reprinted bv permission of the publisher. 
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Swinging arms and swinging domains in multifunctional enzymes: catalytic 

machines for multistep reactions. 
Per ham, Richard N 

Annuai Review of Biochemistry v. 69 '2000) p. 961-1004 
SPECIAL FEATURES: bibl ll ISSN: 0066-4154 

LANGUAGE : English 
COUNTRY OF PUBLICATION: United States 
WORD COUNT: 198 59 

ABSTRACT • Multistep chemical reactions are increasingly seen as important 
;ri a growing number of complex biotransformations. Covalently attached 
prosthetic groups or swinging arms, and their associated protein domains, 
are essential to the mechanisms of active-site coupling and substrate 
channeling in a number of the multifunctional enzyme systems responsible. 
The protein domains, for which the posttranslat ional machinery in the cell 
Is highly specific, are crucially important, contributing to the processes 
of molecular recognition that define and protect the substrates and the 
catalytic intermediates. The domains have novel folds and move by virtue of 
conformational^ flexible linker regions that tether them to other 
components of their respective multienzyme complexes. Structural and 
mechanistic imperatives are becoming apparent as the assembly pathways and 
the coupling of multistep reactions catalyzed by these dauntmgly complex 
molecular machines are unraveled. Reprinted by permission of the publisher. 
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Stomatal patterning in angic sperms. 
Oroxdale, Judith L 

American Journal of Botany (Am J Bot- v. 87 no8 (Aug. 2000) p. 1069-80 
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LANGUAGE : English 
COUNTRY OF PUBLICATION: United States 
WORD COUNT: 113 3 9 

ABSTRACT: My thesis is that understanding stomatal patterning requires a 
holistic perspective. Since stomata are structures critical to the survival 
of terrestrial plants, they need to be viewed in relation to their function 
and their interface with other structural components. With this outlook, I 
begin by discussing pattern types, means of measuring them, advantages of 
earn tvpe of measurement, and then present patterning from evolutionary, 
physiological, ecological, and organ views. I suggest areas where I believe 
c rof itaoie studies might enable us to better understand stomatal 
patterning. The final sections of the paper review stomatal patterning on 
angioscerm leaves and present a theory of patterning. With the abundance of 
molecular information, and coming genomic sequences and new tools, an 
opportunity exists to dissect the process of how -ells are selected to 
te::»iTie different from their neighbors and assume a fate critical to plant 
survival . Understanding this biological process at the molecular level 
requires comprehending the broad base on which stomatal patterning rests. 
Feprinted by permission of the publisher. 
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Analysis of selection on enzyme polymorphisms. 
Eanes, Walter F 

Annual Review of Ecology and Systematics v. 30 (1999) p. 301-26 
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LANGUAGE : English 
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WORD COUNT: 12 061 

ABSTRACT: The role of amino acid polymorphisms in adaptive evolution is 
considered. Studies of model, systems indicate that selection may act on 
enzvme polymorphisms in metabolic genes. In addition, there is evidence 
that regulatory changes are superimposed on structural changes. Although 
metabolic responses to selection are multilocus in nature, all enzymes in 
contributing pathways may not be equal. Further study is needed to 
determine the rule for these inequalities. 
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Circadian programs in cyanobacteria : adaptiveness and mechanism. 

AUGMENTED TITLE: review 

Johnson, Carl Hirschie 

Golden, Susan S 

Annual Review of Microbiology v. 53 (1999; p. 389-409 
SPECIAL FEATURES: bibl ll ISSN: 0 0 6 6 - 4 2 2 7 

LANGUAGE : Engl ish 
COUNTRY OF PUBLICATION: United States 
WORD COUNT: 83 62 

ABSTRACT: At least one group of prokaryctes is known to have circadian 
regulation of cellular act ivit ies - - the cyanobacteria. Their "biological 
clock" orchestrates cellular events to occur in an optimal temporal 
program, and it can keep track of circadian time even when the cells are 
dividing more rapidly than once per day. Growth competition experiments 
demonstrate that the fitness of cyanobacteria is enhanced when the 
circadian period matches the period of the environmental cycle. Three genes 
have been identified that specifically affect circadian phenotypes . These 
genes, kaiA, kaiB, and kaiC, are adjacent to eacn other on the chromosome, 
thus forming a clock gene cluster. The clock gene products appear to 
interact with each ether and form an aut oregulatory feedback loop. 
Reprinted by permission of the publisher. 
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tfCM proteins in DNA replication. 
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ABSTRACT: The MCM proteins are essential replication initiation factors 
jn^mally .identified as proteins required for mini chromosome maintenance 
in Sai:haromyces cerevisiae. The best kno^n among them are a family of six 




structurally related proteins, MCM2 - n , which are ev :>lut ional ly conserved in 
all eukaryotes. The MCM2-7 proteins form a hexameri: complex. This complex 
is a key component of the prerep 1 icat ion complex that assembles at 
replication origins during early Gl phase. New evidence suggests that the 
MCM2-7 proteins may be involved not only in the initiation but also in the 
elongation of DNA replication. Orchestration of the functional interactions 
between the MCM2-7 proteins and other components of the prerepl icat ion 
complex by cell cycle -dependent protein kinases results in initiation 
of DMA synthesis once every cell cycle. Reprinted by permission of the 
P«b 1 i s her . 
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Heat -shock proteins, molecular chaperones, and the stress response: 

evolutionary and ecological physiology. 
AUGMENTED TITLE: review 
Feaer, Martin E 
Kofmann, Gretchen E 

Annua:. Review of Physiology (Annu Rev Physiol) v. 61 ('99) p. 243 -82 
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ABSTRACT: Molecular chaperones, including the heat-shock proteins (Hsps), 
are a ubiquitous feature of cells in which these proteins cope with 
s t re ss - i nduced denaturation of other proteins. Hsps have received the most 
attention in model organisms undergoing experimental stress in the 
laboratory, and the function of Hsps at the molecular and cellular level is 
r>e coming well understood in this context. A complementary focus is now 
emerging on the Hsps of both model and nonmodel organisms undergoing stress 
in nature, on the roles of Hsps in the stress physiology of whole 
multicellular eukaryjtes and the tissues and organs they comprise, and on 
the ecological and evolutionary correlates of variation in Hsps and the 
genes that encode them. This focus discloses that (a) expression of Hsps 
can occur in nature, (b) all species have hsp genes but they vary in the 
patterns of their expression, (c) Hsp expression can be correlated with 
resistance to stress, and (d) species' thresholds for Hsp expression are 
correlated with levels of stress that they naturally undergo. These 
conclusions are now well established and may require little additional 
confirmation; many significant questions remain unanswered concerning both 
the mechanisms of Ksp -mediated stress tolerance at the organismal level and 
trie evolutionary mechanisms that have diversified the hsp genes. With 
remission, from the Annual Review of Physiology, Volume 61, 19 99, by 
Annua 1. Reviews In:. ( http : / / www . annurev . org ) . 
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ABSTRACT: The genetic and molecular bases of circadian rhythms are 
reviewed. Most of the current evidence suggests that biological clocks are 
based on negative feedback loops involving the rhythmic expression of 
proteins that shut off their own synthesis. The 2 best understood circadian 
systems are those of Neurospora {frequency (frq; gene) and Drosophila 
(period (per) and timeless genes) . Most organisms appear to use a 
cay-phased oscillator similar to that of Neurospora rather than the 
night -phased system of Drosophila. Both frq and per are widely conserved 
within their corresponding phylogenetic classes. Studies of the molecular 
basis of biological clocks have focused on 3 main areas: the underlying 
ciochemical and genetic bases of oscillators, the synchronization of the 
oscillator with the geophysical cycles of the external world, and the means 
by which the clock alters the behavior of the cell and the organism. 
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APS - kinase from Arabidopsis thaliana: genomic organization, 

expression, and kinetic analysis of the recombinant enzyme - 
recombinant adenylylsul fate -kinase expression and 
characterization 

AUTHOR : Lee S; +Leustek T 

CORPORATE AFFILIATE : Univ . New- Jersey-State 

CORPORATE SOURCE: Biotech Center and Plant Science Department, Rutgers 
University, 59 Dudley Road, New Brunswick, NJ 08901-8250, USA. 
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LANGUAGE : English 

ABSTRACT: To determine whether adenylyl sul fate -kinase (ASK , 

EC-2.7.1.25) in plants differs kinetically from that in Escherichia 
coli and Penicillium chrysogenum, a cDNA encoding ASK was cloned 
from Arabidopsis thaliana by functional complementation of a 
met.14 mutant strain of Saccharomyces rerevisiae. ASK could also 
complement an Escherichia coli cysC strain. ASK was expressed as 
a recombinant protein by cloning the cDNA as a 980 bp Bgl I I - BamH IH 
fragment into plasmid pGEX-2T and separately into plasmid pMAL-c2, 
followed by transformation of E. coli JM81A. The properties of 
recombinant ASK are described. The gene encoding ASK was 
shown to be composed of 7 exons, interrupted by 6 introns. Recombinant 
ASK was able to enter isolated intact chloroplasts and showed 
maximum activity at 10 uM substrate with 5 mM ATP, but was inhibited by 
more than 10 uM adenylyl sul fate . The enzyme had a Vmax of 1.2 
umol/min.mg at 25 deg and pH 8, and a Km value of 3.6 uM 
adenylylsulf ate and 1 . 8 mM ATP. (25 ref) 



Set 


Items 


i- ; c:b _ I 1 LlOn 


S 1 


7 3 4 7 


A R A ^VT Tif P Q T Q A MO I< r T M Zl Q 7 


S 2 


9 0 


-L y-U-JU orli-iOOl 


O 3 

i> .: 


b b 


bl rUJD ASK 


34 


C* 


SI AND DZETA 




21 


SI AND ZETA 


S 


2 8 


RD S2 (unique items) 






RE' SI- (unique items) 


S b 


15 


S7 NOT S6 



? rd s5 

.— ^Duplicate detection is not supported for File 235. 
-^■■Duplicate detection is not supported for File 306. 

> .-Records from unsupported files will be retained in the RD set. 
...completed examining records 

S9 19 RD S5 (unique items) 

? s s9 not (s6 or s n ) 

19 S9 

28 S6 

22 S n 

S10 18 S9 NOT (S6 OR S7) 

r t sl0/3,ab/all 

; ::>Nc matching display code(s) found in file(s): 65, 235, 306 

10/3, AB/1 (Item 1 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 



12679520 21553151 PMID: 11696349 

Differential subcellular localization of hZipl in adherent and 
no:: -adherent cells. 

Kilon B; Dhermy D; Pountney D; Bourgeois M ; Beaumont C 

INSERT U409 and IFF. Olaude Bernard, Faculte Xavier Bichat, P.O. Box 416, 
16 Rue Henri Huchard, 75018 Cedex 18, Paris, France. 

FEBS letters (Netherlands) Nov 2 2001, 507 (3) p241-6, ISSN 
C014-5793 Journal Code: 0155157 

document type: Journal Article 

Languages: ENGLISH 

Mam Citation Owner: MLM 

Record type: Completed 

Two human divalent cation transporters of the ZIP family, hZipl and 
hZ:p2, homologous to irtl (Arabidopsis thaliana), the first 
identified member, have been described. They were shown by transf ection 
into K562 cells to be localized at the plasma membrane and to mediate zinc 
uptake. Here we report a differential subcellular localization of hZipl 
according to cell type. By transient expressions of EGFP-hZipl, FLAG- tagged 
or native hZipl, we observed that hZipl has a vesicular localization in 
CDS-^ cells cr in several epithelial cell lines, corresponding partially to 
the endoplasmic reticulum. Using anti-hzipl antibodies, we confirmed the 
intracellular localization of the endogenous protein in PC-3, a prostate 
cancer cell line. 
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Arabidopsis IRT2 gene encodes a root -per iphery iron transporter. 
Vei : G; Briat J F; Curie C 
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Montpel 1 ; er CEDEX 1, France. 
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Document type: Journal Article 
Languages : EN3LISH 
Main Citation Owner: NLM 
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Iron uptake from the soil is a tightly controlled process in plant roots, 
involving specialized transporters. One s.ch transporter, IRT1, was 
identified in Arabidopsis thaliana and shown to function as a 
broad -range metal ion transporter in yeast. Here we report the cloning and 
characterization of the IRT2 cDNA, a member of the ZIP family of metal 
transporters, highly similar to IRT1 at the amino- acid level. IRT2 
expression in yeast suppresses the growth defect of iron and zinc transport 
yeast mutants and enhances iron uptake and accumulation. However, unlike 
JRT*. , IRT2 does not transport manganese or cadmium in yeast. IRT2 
expression is detected only in roots of A. thaliana plants, and is 
upregulaced by iron deficiency. By fusing the IRT2 promoter to the uidA 
reporter gene, we show that the IRT2 promoter is mainly active in the 
external cell layers of the root subapical zone, and therefore provide the 
first tissue localization of a plant metal transporter. Altogether, these 
data support a role for the IRT2 transporter in iron and zinc uptake from 
the soil in response to iron- limited conditions. 
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Two iron-regulated cation transporters from tomato complement metal 
uptake-deficient yeast mutants. 

Erknardt U; Has Marques A; Buckhout T J 
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A. though iron deficiency poses severe nutritional problems to crop 
plants, to date iron transporters have only been characterized from the 
model plant Arabidopsis thaliana. To extend our molecular knowledge 
cf Fe transport in crop plants, we have isolated two cDNAs (LeIRTI and 
Le 1 RT2 ) from a library constructed from roots cf iron-deficient tomato 
( Lycopers icon esculentum) plants, using the Arabidopsis iron 
transporter cE-NA, IRTI, as a probe. Their deduced polypeptides display 64% 
and 62% identical amino acid residues to the IRTI protein, respectively. 
Transcript level analyses revealed that both genes were predominantly 
expressed in roots. Transcription of LeIRT2 was unaffected by the iron 
status of the plant, while expression of LeIRTI was strongly enhanced by 
ircn limitation. The growth defect of an iron uptake -deficient yeast 
(Saccharomyces cerevisiae) mutant was complemented by LeIRTI and LeIRT2 
when ligated to a yeast expression plasmid. Transport assays revealed that 
iron uptake was restored in the transformed yeast cells. This uptake was 
t emv e rature -dependent and saturable, and Fe2 + rather than Fe3+ was the 
preferred substrate. A number of divalent metal ions inhibited Fe2+ uptake 
when supplied at 100-fold or 10-fold excess. Manganese, zinc and :cpper 
uptake-deficient yeast mutants were also rescued ty the two tomato oENAs, 
suggesting that their gene products have a brc>ad substrate range. The gene 
structure was determined by polymerase chain reaction experiments and, 
surprisingly, both genes are arranged in tandem with a tail -to- tail 
or i trio at ion . 
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Opioid peptide gene expression m the primary hereditary cardiomyopathy 
of the Syrian hamster. III. Autocrine stimulation of prodynorphm gene 
expression by dynorphin B 

Ve n t. u r a , C . P i. nt us , 3 . 

":i i ve rs i t y of S as sari, Sassari, Italy. 

Fecnesca, Mi. : American Society for Biochemistry and Molecular- Biology. 
Trie Journal of biological chemistry. Mar 7, 1997. v. 2 72 (II) p. 

ISSN'; CC21-9:5& CjDEN': 252HA1 
TMA2 2 .ALL NO : 38 1 0 0 2 A 
Language: English 

Ptoriynorp'hin mF:N.A and dynorphin F expression have been previously snown 
to be greatly increased in cardiac myocytes of BIO 14.6 card i omy op a th i c 
hamsters. Here we report that exogenous dynorphin B induced a 
dose - dependent increase in prodynorph in mF.KA levels and stimulated 
p r-ody norphi n gene transcription in normal hamster myocytes. Similar 
responses were elicited by the synthetic selective opioid receptor agonist 
j - 2 2 , 1 S FH . These effects were counteracted by the kappa opioid receptor 
antagonist Mr- 1 45 2 ana were not observed in the presence of cnelerythrine 
or calphostm C, two specific protein kinase C (PK.C' inhibitors. 
I'reatment of card i omy op at n i c cells with Mr- 1 4 52 significantly decreased 
o:on prodynorphm mP.\\A levels and prodyno rp h. in gene transcription. In 
■::n: to 1 myocytes, dynorphin F induced the t rans 1 c cation of PFC-alpha to the 
nucleus and increased nuclear PKC activity wtthtuc affecting the expression 
of PKC- delta, epsi Ion, or -zeta. Acute release of either 7-50, 4??K or 
ayn. F over single normal or- ca rd i omy : p at h i c cells transiently increased, the 
vycosolic Ca2 + cDncentrat icn. A sustained treatment with each opioid 
agco. 1st. increased the cytosclic 2a2 + level for a more prolonged period in 
: a r d I : my ;. p at i c t n a n. in c : n t r :■ 1 my 0' :y:es and led to a de p- 1 e c. i o n of 2 a 2 +■ 
f rcai the sarcoplasmic reticulum in rotn groups of cells. The possibility 
tnat p rc dynorphi n gene expression, may affect the function of the 
: a rd i : my op at hi c cell through an. autocrine me c nan ism is discussed. 
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Auth-or(s): Oin CB ; Wang XX (REPRIKT) 

C o r o -o rate Source : Kansas 2 1 a t e ■ Jn i. v , 2-e p t 2 i o c n e m , M anna 1 1 an / 1 KS / -S c 5 2 c 
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Publisher: AMER SC 2 P LA2\T FIcl.COI2TS, 12231 MON2NA DRIVE, ROCKVILLE, ML' 



Language: English 2-: rumen t Type: Ar TITLE 

Abstract: Four types of p nosp nc 1 ip.a se L v P LL 1 ) , PLDalpna, beta, gamma, and 
ceita, nave been characterized in Arabidopsis, and they oispday 
different requirements for Ca2 + , pnosp ha t idyl inos i t o 1 4 , E- - o i s p h o s p h ate 
'.PIP, ) , substrate vesicle composition, an. i :: r free fatty acids. 
However, all previously cloned plant PLDs contain a Ca2 +- dependent 
pnosp ho 1 it id - r ind i ng C2 coma in ar.c require Ca2 + for activity. This 
study documents a new typ-e of PLL, PFFvetal, which is distinctively 
i: ffere.no from previously characterised ?2Ds , It contains at the V" 
terminus a Phox homology domain and a pleckstrin homology domain, but 
not the C2 domain. A foil- length cDNA for Arabidopsis PLDzetal 
has been identified and used to express ca t a 1 y t i ca 1 1 y active PLC in 
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Auth-.nsi : Zhang SS; Xing HM ; Muslin AJ (REPRINT) 

Corporate Source: WASHINGTON UNIV,SCH ME1\ PAPCTOVASC RES CTR , DEPT MED, 
BOX SO 3*, 660 S EUCLID AVE /ST L 1U I 2 / / MC> / ■: 3 1 1 D (REPRINT); WASHINGTON 
UN1V,3CH MED, CARDIOVAS1 RES CTR, OEF'T MEL/ST LOUIS //MO' 6 3. 1 K ; 
aASHINGTIIJ UN1V,SCH MED, CARD IOTAS 2 RES CTR., DEPT CELT BIOL S. 
?HVi IOL.' ST LOU I 3/ .- MO 1 / 63 110 

Journal: JOURNAL OF BIOLOGICAL CHEMISTRY, 1 7274, N35 (AUG 27), P 

2 4 i'6 5 - 24. = -7 2 

ISSN: :j:::2 1 - , ?258 Publication date: 199 =-0527 

Publisher' AMER SoC BIOCHEMISTRY Ml L ECU LAP. 3. 1 OLOGY INC, 9650 ROC?V7ILLE 

PIKE, EETHES2A, MD 20814 
L a n g u a g e : E n g 2 i s h Docunen: T\ r p e : AR T I C Lj B 

Abstraot: 14-3-3 trcceiris are intracellular, dinner ic molecules that bind to 
ana modify the activity of several signaling proteins. V, r e used human 
14-3-3 zeta as a bait in the yeast two -hybr i i system to screen a 
murine embryonic cD'NA library. One interacting clone was found to 
encode the carroxyl terminus c f a putative p'totein. kinase, Tne 
c : d i ng s equen ce o f t ne human f o rm ( p> rc t e i n kinase U a 1 pha , P r'U 
a It ha! of this protein, kinase was f jur.d in GenBan-o(TM) on the 
z a s i s of s e qu en c e h cmc 1 ogy , The : wo - hy b r i d c lone wa s a 1 s o hi g n 1 y 
.homologous to TOUSLED, an Arabidopsis t ha liana protein 
kinase that is required for normal flower and leaf development. 
;KU alpha has teen found by oc i mmun op i e c i p i t at ion to bind tc 14-3-3 
zeta on vivo. Our cv^' focal laser i mmvriof 1 uorescence microscopic 
experiments revealed that PKU alpha colocalizes with the cytoplasmic 
i n t e rned i a t e f i 1 ame n t s y s t em c f c u L t u red f i b rob lasts in tne G(l) phase 
cf the cell cycle. PKU alpha is found in the perinuclear area of 3 
phase sells and in the nucleus of late G<2) cells, Trans feet ion of 
ceils with a dominant negative form of 14-3-3 eta promote; the nuclear 
legalization o: PKU alpha. These results suggest that tne subcellular 
localization oT PKU alpha is regulated, at least in p>art , by its 
association with 14-3-3. 
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6 8 1 8 / F - 9 1 4 0 5 ORS AY/ 1 FRANCE / 
Journal: GENE , 1399, V2 3 3 , Nl-2 (JUN 11), PI -11 
ISSN: 0378-1113 Publication date: 19990611 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLANDS 
Language: English Document Type: REVIEW 

Abstract: The increasing number of reports descrrbing plant MAP 

kinase signalling components reflects the cardinal role that MAP 
kinase pathways are likely to play curing plant growth and 
development. Relationship and structural analyses of plant MAP 
kinase kinase kinase related cDNAs and genes 

established, on cne hand, the PMEKKs , which may be distinguished into 
the alpha, beta, gamma, and zeta croups, and, on the other hand, 
the PRAFs that consist of the delta, eta and theta groups. Plant MAP3Ks 
are characterized by different primary structures, but conserved within 
a single group. A relationship analysis, which included animal, fungal 
and plant MAP3Ks, revealed a high degree of diversity among this 
biochemically established set of proteins, thus suggesting a range of 
biological functions. Four major families emerged, namely the 
MEKK/STE11, including the PMEKKs, the RAF , including the PRAFs, as well 
as the MLK and CDC 7 families. These four families showed 
phylum-dependent distributions. Signature sequences characterizing the 
RAF family and the RAF subfamilies have been evidenced. However, no 
equivalent sequence motifs were identified for the MEKK/STE11 family, 
which is highly heterogeneous. (C) 1999 Elsevier Science B.V. All 
rights reserved. 
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Corporate Source: UNIV PARIS 11, INST BIOTECHNOL PLANTES , ERS CNRS 569, 
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Journal: PLANT MOLECULAR BIOLOGY, 1999, V39, Nl ■; JAN ) , P137-147 

ISSN: 0167-4412 Publication date: 19990100 

Publisher: KLUWER ACADEMIC PUBL, SPUIBOULEVARD 50, PO BOX 17, 3300 AA 

DORDRECHT, NETHERLANDS 
Language: English Document Type: ARTICLE 

Abstract: In this paper we report the characterization of three novel 
members of the Arabidopsis shaggy- related protein kinase 
(ASK) multigene family, named ASKdzeta ;ASK zeta) , ASKetha iASK 
eta! and ASKiota . ASK iota). The proteins encoded by the ASK genes 
share a highly conserved catalytic protein kinase domain ana show 
about 70% identity to SHAGGY (SGG) and glycogen synthase kinase-3 
(GSK-3) from Drosophila and rat. respectively. SGG is an ubiquitous 
intracellular component of the wingless signalling pathway that 
establishes cell fate and/or pattern firmation in Drcscphils. At least 
ten different ASK genes are expected to be present per haploid genome 
if A. tha liana. Different amino- and carboxy- terminal extensions 
distinguish different ASK family members. Five ASK gene sequences were 
analysed and shewn to be present as single copy genes in the 
Arabidopsis genome . A comparison based on the highly conserved 
catalytic domain sequences of all known sequences of the GSK-3 
subfamily of protein kinases demonstrated a clear distinction 



between the plant and the animal kinases. Furthermore, we 
established the presence of at least three distinct groups of plant 
homologues of SGG/GSK-3. These different groups probably reflect 
biochemical and/or biological properties of these kinases. The 
differential expression patterns of five ASK genes were accessed by 
northern and in situ hybridization experiments using gene - speci f ic 
probes. While ASK zeta is expressed m the whole embryo during 
its development, ASK eta expression is limited to the suspensor cells. 
No signal was detected for ASK alpha, ASK gamma and ASK iota in 
deve 1 op i ng emb ryos . 
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Kappes DJ; Wiest DL 
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ISSN: C022-1007 Publication date: 193"11C3 

Publisher: ROCKEFELLER UNIV PRESS , 1114 FIRST AVE , 4TH FL , NEW YORK, NY 
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Language: English Document Type : ARTICLE 

Abstract: Maturation of immature CD4 ( ) CD8 ( - ) (DN) thymocytes to the 

CD4 { + ) CD8 { -<-) {DP; stage of development is driven by signals transduced 
through a pre-T cell receptor (TCR> complex, whose hallmark is a novel 
subunit termed pre-T alpha {pT alpha) . However, the precise role of 
pre-TCRs in mediating the DN to DP transition remains unclear. 
Moreover, progress In understanding pre-TTR function has been hampered 
thus far because previous attempts to demonstrate expression of pT 
a 1 pha -containing pre-TCRs on the surface of normal thymocytes have been 
unsuccessful. In this report, we demonstrate for the first time that pT 
a 1 pha - containing pre-TCR complexes are expressed at low levels on the 
surface of primary thymocytes and that these pre-TCR complexes comprise 
a disul fide - 1 inked pT alpha - TCR-beta heterodimer associated not only 
with CD3 -gamma and -epsiion, as previously reported, but also with 
zeta and delta. Interestingly, whale CD3 -delta is associated with 
the pre-TCR complex, it is not required for pre-TCR function, evidenced 
by the generation of normal numbers of DP thymocytes in 

CI-3 -delta-deficient mice. The fact that any of the signaling components 
of the pre-TCR are dispensable for pre-TCR function is indeed 
surprising, given that few pre-TCR complexes are actually expressed on 
the surface of primary thymocytes on vivo. Thus, pre-TCRs do not 
require the full array of TCR-associated signaling subunits (gamma, 
delta, epsiion, and zeta), possibly because pT alpha itself 
possesses signaling capabilities. 
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Corpcrate Source: HEBREW UTJIV JERUSALEM, HADASSAH MED SCH, DEFT 
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Journal: MOLECULAR BIOLOGY OF THE CELL, 199^, 78, N10 (OCT), P1869-1899 

ISSN: 1059-1524 Publication date: 1997 1000 
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Language: English Document Type: ARTICLE 

Abstract: Myosin II heavy chain (MHO specif!: protein kinase C 

(MHC-PKC} , isolated frox Pictyos te 1 i urr. discoideum, regulates myosin II 
assembly and localization in response to the chemoat t rac t ant cyclic 
AMP. Imrr.unoprec lpi t at ion of MHC-P?'C revea Led that it resides as a 
complex with several proteins. We snow herein that one of these 
prcteins is a homologue of the 14-5-3 protein (Ddl4-3-3) . This protein 
has recently been implicated in the regulation of intracellular 
signaling pathways via its interaction with several, signaling proteins, 
such as PKC and Raf-1 kinase. We demonstrate that the mammalian 
14-3-3 zeta isoform inhibits the MHC-PKC activity in vitro and 
that this inhibition is carried out by a direct interaction between the 
two proteins. Furthermore, we found that the cytosolic MHC-PKC, which 
is inactive, formed a complex with 2>dl4-3 -3 m the cytosol in a cyclic 
AMP-dependent manner, whereas the memb rane - bound active MHC-PKC was not 
found in a complex with Ddl4-3-3. This suggests that Ddl4-3-3 inhibits 
the MHC-PKC in vivo. We further show that MHC-PKC binds Ddl4-3-3 as 
well as 14-3-3 zeta through its CI domain, and the interaction 
between these two proteins does not involve a peptide containing 
phosphoserine as was found for Raf-1 kinase. Our experiments thus 
show an in vivo function for a member of the 14-3-3 family and 
demonstrate that MHC-PKC interacts directly with Ddl4-3-3 and 14-3-3 
zeta through its CI domain both in vitro and in vivo, resulting 
in the inhibition of the kinase. 
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ISSN: 0014-2980 Publication date: 19970700 
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Language: English Document Type: ARTICLE 

Abstract: T cell receptor (OCR) genes have been identified in 

representatives of both cartilaginous and bony vertebrates. The CD3 
chains that serve as signal transducing elements of the TCR complex in 
mammals have been defined to a limited extent in b: rds . In these 
studies a CD3 homologue w T as identified in an amphibian representative, 
Xenopus laevis, using degenerate oligomer miners designed from 
conserved regions of avian and mammalian 720 gamma/ delta subunits . The 
reverse transcriptase polymerase chain reaction amplified product of 
Xenopus spienocyte RNA was then used to isolate full-length cINA clones 
from a splenic library. When employed as probes, the cDNA clones 
hybridized with a 1 - kb mRNA transcript in Xenopus T cells, but not in 



other cell types. Comparison of the deduced amino acid sequence 
indicated a similar degree of homology with mammalian and avian CD3 
gamma and delta chains. Genomic analysis indicated that the Xenopus CD3 
molecule is encoded by five exons, a structure resembling the mammalian 
CD 3 delta gene rather than the seven exon CD 3 gamma gene. Southern blot 
analysis and sequencing of the 5' flanking region failed to yield 
evidence of a related Xenopus gene. This amphibian CD3 gene thus 
appears to represent an ancestral form of the mammalian CD3 gamma and 
oe 1 ta genes . 
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Title: A spontaneously arising mutation Ln the DLAARN motif of murine 

ZAP -10 abrogates kinase activity and arrests thymocyte 

development {ABSTRACT AVAILABLE) 
Author (s) : Wiest DL; Ashe JM; Howcroft TK; Lee HM; Kemper DM; Negishi I; 
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Journal: IMMUNITY , 1997, V6 , N6 (JUN), P663-671 
ISSN: 1074-7613 Publication date: 19970600 

Publisher: CELL PRESS , 1050 MASSACHU3ETTES AYE, CIRCULATION DEPT, 

CAMBRIDGE, MA 0213 8 
Language: EngLish Document Type: ARTICLE 

Abstract: Development of immature CE 4 ; + ) CD 8 ■.' + ) thymocytes into functionally 
mature CD4(+) and CD8(+) T cells is driven by selection events that 
require signals transduced through the T cell antigen receptor (TCR) . 
Transduction of TCR signals in the thymus involves tyrosine 
phosphorylation of the protein tyrosine kinase CAP- 70 by p56 Qck) 
and results in induction of ZAP-7 0 enzymatic activity. We have 
identified a novel, spontaneously arising point mutation within a 
highly conserved motif (DLAARN) in the kinase domain of murine 
LAP-^O that uncouples tyrosine phosphorylation of ZAP-70 from induction 
of ZAP-70 kinase activity. Mice homozygous for this mutation are 
devoid of mature T cells because thymocyte development is arrested at 
the CD4( i ;CDS;i} stage of d i f fo rent iat ion . The developmental arrest is 
due to the inabil ity of CD 4 { + ) CE ; 8 : +■ ) thymocytes to propagate TCR 
signals m the absence of ZAP-^C kinase activity despite tyrosine 
phosphorylation of TCR-associated ZAP-7 0 molecules. 
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Abstract: In most., instances, the transfer :»f ubiqmtin to target proteins 
is catalyzed by the action of ubiquitin protein ligases (E3s), 
Full-length cDNAs encoding murine E6 -associated protein (mE6-AP) as 
well as Meid-4, a protein that is homologies to E6-AP in its C 
terminus, were cloned. Nedd-4 and mouse Fc -AP are both enzymat 1 cally 
active E3s and function with members of tr.e f JbcH5 family of E2s, Mouse 
F6-AP, like its liuHian counterpart, ubi :ci : mates pE-3 in the presence of 
human papilloma virus Ec protein, while Nedd-4 does not, Consistent 
with its role in c-5-3 ud: qui t inat ion , mS£-AP was found both in the 
nacleus an: c.yt:>sol, while Nedd-4 was f:ur. d only in the cytosol, 
rmdmq studies implicate a 150 -amine- acid region that is 40* identical 
cetween mE6-AP and Nedd-4 as a binding site for the C terminal portion 
of an E2 enzyme ;UbcK-B:, Nedd-4 was determined to have a second 
no ^overlapping E2 binding site that recognizes the first 6 7 amino acids 
of UbcH5B but not the more C- terminal pert ion -of this E2 . These 
findings provide the first demonstration of physical interactions 
between mammalian E2s and E3s and establish that these interactions 
: ccur independently of ubiquitin and an intact E3 catalytic domain, 
Furthermore, the presence of two E2 binding sites within Nedd-4 
suggests models for ubiqui t i nat i on involving multiple E2 enzymes 
associated with E3s. 
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Language: English. Document Type: ART I OLE 

Abstract: Ne have isolateo nutations in t ne gene encoding a Drcscphila 

14-3-3 eps i Don protein as suppressors of the rough eye phenotype caused 
r- y t n e e c t op i c exr ressi.cn of F.AS 1 ( V 1 2 ) . Co i n g a s 1 mp 1 c 1 o s s - o f f un c t i on 
14-3-3 eps i Don nutation, we show that 14-3-3 epsilcn acts to increase 
the efficiency of RAS1 signaling. The 14-3-3 epsilon protein appears to 
function in multiple RTF. pathways, suggesting that it is a general 
component of FAS 1 signaling cascade. Sequence analysis of three 
aominant -negative alleles defines two regions of 14-3-3 epsilon that 
rarcicipate in RA2 1 signaling. Ne a let' present evidence that 14-3-3 
epsilon and 14-3-3 zeta, two 14-3-3 protein family members, are 
partially redundant for RAS 1 signaling in photoreceptor formation and 
:n animal viability. Cur genetic data suggest that 14-3-3 ep'Silon 
functions downstream of or parallel to RAF, but upstream of nuclear 
factors in RAS1 signaling. 
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San:h;. J; Terhjrst C; Rubin R (REPP INT) 

Corp jrar.e Source: CHU PUR PAN , 2ELLULAR & MOL IMMUNOL LAB , CTR I MM UN OP AT HO L & 
3ENE r HU MAINE , CIGH, CNRS •' F - : 1 3 0 C TOU L JUS E / / FRANCE / (REPRINT) ; SHU 
PUR PAN , CELLULAR S: MOL I MM UN' J Li LAB, CTR IMMUNC 1 PATH CL GENET HUMAINE, 
CIGH, CNRS/F-3 ] 300 TOULOUSE. FRANCE ' ; CHU PU R PAN , INS ERM , U3 95 / E - 3 1 3 C 0 
I2ULO YS E I ' FRANCE ; CSIC,DEPT 31 uL CE LUNAR i I NMLIN J L / GRANADA 
1 eOOl / -''SPAIN/ ; HARVARD UNTV,SCH MED. BETH ISRAEL HOSP, DIV 
IMMUN oL ' BOSTON/ / MA/' 0 2 2 : S 

Journal: INTEr NATIONAL IMMUN IT, J 2Y, 19?7, OT , N4 (APR) , P615-b26 

ISSN: 09^3 -31T? Publication date: ] 99^04 CO 

P^biisner: OvlroRD UN C V PRESS , WALTS 'N SI JOURNALS DEPT, OXFORD, ENGLAND 0X2 
Lang u aye: E n g ' i s h Doc u m e n t Ty p< e : AR TITLE 

Abstract- In me present paper, iz was attempted to define the amino acics 
;,r regions on T2R beta molecules that determine the CCR alpha-T2R beta 
i n t e r ac t icn. S eq uenc e s ludi e s on HBP- ALL v a r i an t cells w : t h an 
intrinsic deficiency in TCR alpna beta aimer formation elucidated a 
c : ns e rved am i no a c i d not if i n t ne "I 2R - 2 - net a be t a - s t rand E , = 
Y ( C ) : L 1 ( S :■ S P. 1, P. ( V 1 ( 3 ; (A ; ; t h i s mo' t if s e e m s to represent one interacti on 
area for the TCR alpha -TCR beta interaction. In addition, ammo acids 
in the connecting peptide may be snaped in a precise strutture (by tne 
interactions with CD 3 molecules?) involved in TCR alpha-TCR beta 
dime r i cat i on . Th.i s result vac supported by the finding that the 
interchain disulfide bond between TCP. alpha ana beta chains is not 
required for membrane expression or transmembrane signal transduction 
of TCR alpha beta-CD3 complexes. Finally, comparative results from two 
membrane TCR - C2 : 2 - nega 1 1 ve Jurxat variants P. 4 . 9 and E6.E12 suggest tnat 
TCR - C - bet a exon 1- and 2 -encoded ammo acids are important for the TCR 
beta ■ 2D i gamma ep-silon association. 
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Title: Role cT CP: gamma and CL 3 delta cytoplasmic domains in cytolytic T 

lymphocyte functions and TCR. CI' 3 do wn -mc du 1 at ion i ABSTRACT AVAILABLE) 
Author (s : Luton E; Bufeme M; Legenare V; Ctuuvet E; Beyer C; 

Schnrm tUerhulst AM {REPP INT' 
Corporate Source: CTF IMMUNOL , INSERM , CNP S MARSEILLE LUMINY, PARC SCI 

LUMINY, CASE 9->: F- 132 3 3 MARSEILLE V'R^ANCS/ (REPP.INT); CTR 
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Journal: JOURNAL OF IMMUNOLOGY, 1997, YI53, NO (MAY i), P4162-4170 
ISSN: 0122-1767 Publication, date: 199~OOCl 

Publisher: AoMER ASSOC IMMUNOLOG I STS , 9650 EoCKYLLLE PIKE, B ETHESDA , MD 
Language: English Pocument Typo-: ARTICLE 

Abstract: TCP. engagement leads to doom - nodu I a t i on of T7R. 'CD3 complexes from 
tne T cell surface. Tne importance of true effect in T cell pnysiology 
is uoimown . Here, we cna r a. c t e r i zee a STL clone deficient m TCR /'CD 3 
surface express icn that had lost booh CD 3 aeita and CD 3 gamma mRNA , 
allowing us t o> address tne role of these mains in the assemr-Iy, 
signal ing, md dynamics ot tne TCR ''CD 3 oo:;plex. Expression of either 
CC3 delta or 72 3 gamma a Lone failed to reconstitute surface expression 
of the T 2R / CD 3 complex, but re cor so i tut Urn with a cytcplasmica 1 1 y 
truncated CD 3 delta (delta t and a native \ gamma) or cy t. O'p 1 a sm i ca 1 1 y 
truncated 'gam.a t' human 2Lo gamma led to reeo.press.cn oT TCR/ CDS 
oomplexes in rot u cases. This indicated tnat GET delta and CPU- gamma 
assume specific : unctions in TCP/' 2D 3 assembly independently of their 
cytoplasmic doma.ns. The delta t gamma t variant specifically killed 
target cells, expressed the I EN -gamma gene in response to Ag , and 
produced TNE -alpha in response to ant i - ID 3 mAb , but ,. t was affected in 
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CD 3 ligand- induced TCR/CD3 down-modulation. Both PMA- and CD 3 
ligand-induced TCR/CD3 down-modulat i on were defective in the delta t 
gamma t variant, whereas the delta t gamma variants were unaffected, 
and previously described delta gamma t variants were affected only in 
PMA- induced down -modulation , Specific protein kinase C (PKC) 
inhibitors indicated that PMA- but not CD 3 ligand-induced 
down -modulation was dependent on PKC activity. Thus, amino acid 
sequences present in either the CL3 delta or CD3 gamma cytoplasmic 
domain control ligand-induced TCR.'CD3 down-modulation, and neither 
these sequences nor this property are required for cytolysis and 
: FN -gamma gene expression in response to Ag . 
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Author(s): Sweeney B ( REPRINT } ; Proudfoct K; Parton AH; King LM; Slocombe 

P; Perry MJ 
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■ REPRINT) 

Journal: ANALYTICAL BIOCHEMISTRY, 1997, V245, Nl (FEB 1), P107-109 
ISSN r : 0C03 -2697 Publication date: 19970201 

Publisher: ACADEMIC PRESS INC JNL-COMP SUBSCRIPTIONS, 525 B ST, STE 1900, 
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Tit:e: Protein expression of the epsilon subspecies of protein kinase 

C ceases asSwiss 3T6 fibroblasts mrrease in cell density even though 
message for theprotein is still present (ABSTRACT AVAILABLE) 
Author(s): Littlebury P; Watson J; Williams T; Beale G; Rumsby M (REPRINT) 
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Journal: FEBS LETTERS , 1997, V400, N3 (JAN 6), P304-308 
ISSN: 0014-5793 Publication date: 19970106 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLANDS 
Language: English Document Type: ARTICLE 

Abstract: We have noted previously that growth of C6 glioma cells from low 
cell density to confluency and quiescence in serum in accompanied by 
changes in protein content of different protein kinase C (PKC) 
subspecies. Here we show that the same occurs as non-contact - inhibiting 
Swiss 3T6 fibroblasts grow to high density in the presence of serum. 
Protein expression cf PKC subspeci esalpha and delta increases as the 
cells increase in density while that of FKC-zeta remains the 
same. Unusually, protein expression of PKC - eps i Ion is completely 
down- regulated as cells grow beyond about 50% confluency and no 
PKC--epsilon protein can be detected m 3T6 fibroblasts at high density 
oy Western blotting. However, mRNA for PK>epsilon is expressed at all 
stages of f mroDias t -growth as revealed oy RT-PoR. When high-density 3T6 
f ibroblastsare passaged to low density in fresh medium, re -express i on 
of PKC-epsilon protein is observed within 15 min and becomes 
down-- regulated as sells become more dense. This very rapid synthesis of 
PKC-epsilon is not blocked by the transcription inhibitor actinomycin C 
but is inhibited by cycloheximi de . PK 2- eps i .1 on has some characteristics 



of a novel 'early response 1 protein whose synthesis in newly passaged 
3T6 cells is regulated at the trans 1 at lona 1 level . 
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Characterization of three novel members of the Arab.i dops i. s SHAGGY- related 
protein kinase (AS?') mult i gene family. 

Lome La s M 2; Witt ion P; von Recklinghausen I; van Lammeren A; Kreis M 

Lnstitut de B iot e enn o Log ie dec Fiances ' ERS/CNRS 569, Universite de 
Pa i is-Sui, Or say, France. 

riant molecular biology (NETHERLANDS) Jan :.??=•, 3 9 (1) pl37-47, 
; SSL 0167-4412 Journal Code: 9106343 

Document type: Journal Article 

Languages: ENGLISH 

Ma i n C i tat i on Owne r : NLM 

fecord type: Completed 

In this paper we report the characterization of three novel members of 
the Araoidopois shaggy- re 1 at ed protein kinase .ASK) multigene family, named 
ASKdzeta (ASKceta), A3 Ret ha /ASK.eta) and ASKiota {ASKiota). The 
proteins encoded bv tne ASK oenes snare a highly conserved catalytic 
protein kinase domain and show about 70% identity to SHAGGY (SGG) and 
glycogen synthase kinase- 3 {GSV.-3) from Drosopnila and rat respectively. 
SGG is an ubiquitous intracellular component of the wingless signalling 
pathway that establishes cell fate and/or pattern formation in Drosopnila . 
At least ten different ASK genes are expected to be present per haploid 
der.ome of A. thaliana. Different ammo- and carboxy - 1 e rm i na 1 extensions 
distinguish different ASK family members. Five ASK gene sequences were 
analysed and shown to be present as single-copy genes in the Arabidopsis 
aenome. A comparison based on the highly conserved catalytic dc>main 
sequences of all known sequences of tne SSK 3 subfamily of protein kinases 
demonstrated a clear distinction between tne plant and tne animal kinases. 
Furthermore, we established tne presence of at least three distinct groups 
of plant. nomologues of SGG/GSK-3. These different, groups probably reflect 
cm chemical ^nd/cr biological properties of these kinases. The differential 
expression patterns of five ASK genes were accessed by northern and in site, 
hybridization experiments usm^ gene - see c i f i c probes. While ASKzeca. is 
expressed in the whole embryo during its development, ASKeta expression is 
limited to the suspensor cells. No signal was detected for ASKaLpha, 
ASKgamma and ASKiota in developing embryos. 
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Lhara :teri :t.i on of three novel members of the Arab 1 lops is SHAGGY - related 

protein kinase (ASK) mult igene family 
jjrneLar^ M.C.; Wittich, P.; von F e ck 1 i n ghausen , 1.; van Lammeren, A.; 

Kreis, M. 

Insticut de 3 lotechnolog ie des Plantes ERS/CMRS 569, Universite de 

Paris- Sud, Batiment 6 30, 914C5 Orsay Sedex, France 
Plant Molecular Biology vol. 3 9, n:>. 1, pp. 137 - 14 7 (1999) 
ISSM: 0:67-44 12 

1 1 j LAMENT TYPE: Journal article LANGUAGE: EN2LISH 

SYFFILE. Genetics Abstracts; biochemist ry Ahscracts 2: Nuclei: Acids 

In this paper we report the cna r a :te ri za t l on of tnree novel members of 
: roe Aran idops i s shaggy - re 1 a t e d prctem kinase (ASK) mult igene family, named 
ASKdzeta (ASK) , ASKetha (ASK eta ) and ASKhota (ASK iota ). The 
prc-teins encoded by the ASK genes snare a nignly conserved catalytic 
prctein kinase domain and show arvout 7 0* identity t: SHAGGY (SGG) and 
glycogen synthase kinase -3 (GSK-3) from Droscphila and rat respectively. 
SGG- is an ubiquitous intracellular component of the wingless signalling 
pathway that establishes cell fate and -or pattern formation in Droscphila. 
At least ten different AS Y. genes are expected to be present per haploid 
genome of A. thaliana. Different amino- ana oartcxy- tormina 1 extensions 
distinguish different ASK family memoers. Five ASK gene sequences were 
analysed and shown to be present as single- ccpy genes in the Arabidotsis 
genome. A comparison based on the highly conserved catalytic: domain 
sequences of all known sequences of the LSK-3 subfamily of protein kinases 
demonstrated a clear distinction between the plant and the animal kinases. 
Fu rt hermore , we established the presence cf at least three distinct groups 
of plant homologues of SGG/GSK-3. These different groups probably reflect 
tiochemocal and/or biological properties cf these Kinases. The differential 
expression patterns of five ASK genes were az.eEced by northern and in situ 
hybridisation experiments using gene - spe ci f i c probes. While ASK\g?\ is 
expressed in the whole emr-tyo during its development, ASK eta expression 
is limited to the suspensor cells. Xo signal was detected for ASK alpha , 
ASK qamma and ASK iota in deveKooino embryos. 
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7a ract er isat ion d'homolcgues de la proteine kinase SHAGGY chez 
Arab idops is thaliana et leur role biologic v. e o end ant ie level oppcmont 

( Lnaracte ri cat ion cf Araridopsis thaliana oomolcg : ,ec of S HAGGY protein 
kinase and their biological role during development) 

DORMS: AS Marcelo; KREIS Martin, dir 

Voiversite de Paris 11, orsay, Franoee 

Yniv.. Universite oe Paris 11. Orsay. ERA Degree: Th . dccc. 
1 9 9 9 - 0 5 ; x 19 9 9 13 2 p . 

Language': French Summary Language: French; English 

Trcis nouveaux me:ntres de la f ami lie rr.u 1 1 iger. : que ASK (pour Aratidopsis 
SHAGGY - related protein kinases) nommes ASKdzeta (ASK zeta ), 
ASKetha (ASK eta ) et ASKiota ( AS Y. iota }, ont ete identifies chez 
Ar si:- id op>s is thaliana. Les genes ASK sent des r.omoTogues vegetaux du gene 
SHAGGY {SGG) cnez la 2' rosop-hi 1 a , appartenant a la sous- f ami! Ie GSK-3 (des 
prztemes Kinases. Dans un preniier terms, la c ompa ra i s on des sequences 
decides amines des proteir.es kinases oe la sous - fan; He 7SK-3 a permis 

i cent i f i cat ion de trois croupes, evol o.t i vemen o conserves, d ' h omol ogues 
ve v-taux de SGG. La ocvparaicoh des sequences n u c 1 eom i d i c _e s ces genes oe 
la f ami lie ASK a permis la proposition d 1 un mo dele d' evolution de cette 
f ami lie mu 1 1 igen l que . Par la suite, 1 1 exp ressior. des genes AS Y. des groupes 
: et II a ete etudiee pendant le deve 1 oppemen t d ' A r aoi dops i s utiiisant la 
technique d ' hyb r i d a t i on in situ. Les pi antes transgeniqc.es contenant des 
constructions ant i sens des genes ASK des groupes 1 et 1 1 ont ete obtenues . 




L' analyse des phenotypes des plantes ant i sens a perm is la suggestion d 1 un 
role biologique pour les proteines ASK pendant le deve 1 oppement floral et 
embryonnaire d ' Arabidops i s . 

Copyright (c) 1999 INIST-CNRS . All rights reserved. 
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Arabidopsis thaliana SHAGGY- related protein kinases (AtSKll and 12) 
function in perianth and gynoecium development. 

Dornelas M C, Van Lammeren A A; Kreis M 

Vniversite de Paris -Sud, Institut de Biot echnologie des Plantes (IBP), 
UM.-/2NFS 8618, Batment 630, F-914G5 Orsay Cedex, France 

; : lant journal : for cell and molecular biology ( ENGLAND ) Mar 2000, 21 
('•:■) £419-29, ISSN 0960-^412 Jcurnai Cede: 9207397 
L'ocument type: Journal Article 
Languages : ENGLISH 
Main Si tat ion Owner: NLM 
r e c or d t y p e : Completed 

:n higher plants, the correct patterning cf the floral meristem in terms 
of :>rgaa type, numoer and f Dim is the result of a concerted expression of a 
ne-A-ork cf genes. We describe phenotypes cf flower patterning, resulting 
■ ] a reduction of transcript; levels of the Arabidopsis 

SHAGGY- related protein kinase genes At SKI 1 t ASKa I pha ) ana AtSK12 ( ASKgamma ). 
The AtSK genes are plant homclogues of the Drosophila shaggy (SGG) aene and 
th- mammalian Glycogen-Synthase Kinase 3 03SK-3M The SGG protein kinase is 
a key component of the wingless signalling pathway and is required for the 




establishment of tissue patterning and re 1 I fate determination. The 
e.-:pressnr. patterns :>f the AtSKl ] \ ASKal pna and At 3 Kl 2 ASKgamma ; genes 
djring /.u Id- type Arabidopsis inflorescence development, detected by 
in situ hybridisation, have been shown to oe consistent witn a possible 
role in floral meristem patterning. At SKI 1 (ASKalpha) and AtSK12 (ASKgamma ) 
transcripts were detected at the periphery of tne inflorescence meristem 
and in the floral meristem. At later stages tne expression of tne At 3 X 
■gene; became localised in specific regions of developing flower organ 
trimordia. Furthermore, we have obtained ana analysed transgenic plants 
containing A t S K 1 1 (ASKaipha) and AtSKl: (ASKgamma.) gene specific antisense 
constructs. These plants developed flowers snowing a higher- number of 
perianth organs ana an alteration of tne apical -basal patterning of the 
"vnoeci um . 
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Characterization of three novel members of the Arabidopsis 
^HAjjY- related protein kinase (ASK) m^ltigene family. 
Dornelas M C; Wittich P; voo ?.e cX 1 i ngh ausen 1; van hammer en A; 
Kreis M 

] ostitut de E iotechnologie des Pi antes EPS 1 ONRS 569, Universite ae 
?aris-Sud, Orsay, France. 

Plant molecular biology (NETHERLANDS) Jan 1999, 39 (1) pl37-47, 
ISSN' 3167-44 1 2 Journal Code: 9106343 

Document type: Journal Article 

Languages : ENG LISH 

Main Citation 'Owner: NLM 

Fecord type: Completed 

In this paper we report the characterization of three novel members of 
tne Arabidopsis shaggy - relat ed prctein Kinase (ASK.) multigene family, 
named ASKdzeta (ASKzeta), ASKetha (ASKeta) and ASKhota (ASKiota). The 
proteins encoded by the ASK genes share a highly conserved catalytic 
p root e in kinase domain and show abcv identity to SHAGGY (SCO and 

glycogen synthase kinase- 3 (GSK-3) from. Groscpnila and rat. respectively. 
SCO is an ubiquitous intracellular component of the wingless signalling 
nathway that establishes cell, fate and/or pattern formation in Droscphila. 
At least ten different ASK genes are expected tc be present per hapuoid 
genome of A. thai i ana. O'ifferent amine- and ca rr. oxy - 1 ermi nal extensions 
distinguish different ASK family members, rive ASK gene sequences were 
analysed and shown to tie present as s i ng 1 e - copy genes in One 
Arabidopsis genome . A comparison based on the highly conserved 
catalytic domain sequences of ail known sequences of the GSK-3 subfamily of 
protein kinases demonstrated a clear distinction between the plant and tne 
animal kinases. Furthermore, we established tne presence of at least three 
iictinct groups cf plant homoicgues of SOG/GcK-}. These different groups 
probably reflect biochemical and o r bic hog i ca 1 t' rop^e rt. les of these kinases. 
One differential expression patterns cf five ASK genes were accessed by 
northern and in situ hybridization experiments using gene - spec i f i c probes. 
Shiie ASKzera is expressed in the wncle emory o during its development, 
ASIOetu expression is limited to the suspensor ceils. No signal was detected 
for ASKaLplia, ASKgamma and ASKiota in developing embryos. 
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Main Citation Owner: NLM 
Record type: Completed 

Higher plants contain a mult i gene family encoding proteins that share a 
highly conserved catalytic protein kinase domain about 70% identical to 
SHAGGY protein kinase (SGG) and glycogen synthase kinase-3 (GSK-3), 
respectively, from Drcscphila and mammals. In this study we have 
characterized the structure and evolution of the Arabidopsis 
SHAGGY- related protein kinase (ASK) gene family. At Jeast ten ASK genes are 
present per haploid genome of Arabidopsis. The genomic sequences of 
five ASK. genes show a strikingly high conservat ion of intron positions and 
exon lengths. Phylogenetic analyses suggested that the Arabidopsis 
gene family contains at least three ancient classes of genes that diverged 
early in land plant evolution. The different classes may reflect 
specificity of substrates and/or biological functions. Eight out of the ten 
predicted ASK genes were mapped and shewn tc be dispersed over the five 
Arabidopsis chromosomes. A tentative model for the organization and 
evolution of the Arabidopsis AS PC genes is presented. 
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10695033 Genuine Article#: 557GG Number of References: 32 

Title: A genomic approach to elucidating grass flower development ( 

ABSTRACT AVAILABLE) 
Author (s): Dornelas MC (REPRINT) ; Rodriguez APM 

Corporate Source: USP,Escola Super Agr Luiz de Queiroz, Dept Ciencias 

Kiorestais , Av Padua Dias 1 1 / BR- 13 418 900 Piracicaba/SP/Brazil/ (REPRINT) 
; USP,Escola Super Agr Luiz de Queiroz, Dept Ciencias 

Florestais, BR-13418900 Piracicaha/SP/'Brazi 1 / ; USP,Ctr Energia Nucl Agr, 
Lab Bictecnol Vegetal , BR - 13 4 0 097 0 Piracicaija/SP/Brazil/ 

Journal: GENETICS AND MOLECULAR BIOLOGY, 2 001, V24 , Nl-4, P69-76 

ISSN: 1415-4757 Publication date: 200100C0 

Publisher: SOC BRASIL GENETiCA, RUA CAP ADELMIO NORBET DA SILVA, 736, ALTO 

DA BOA VISTA, 14025-670 RIBEIRAO PRET, BRAZIL 
Language: English Document Type: ARTICLE 

Abstract: In sugarcane (Saccharum sp) as with other species of grass, at a 
certain moment of its life cycle the vegetative meristem is converted 
into an inflorescence meristem which has at least two distinct 
inflorescence branching steps before the spikelet meristem terminates 
in the production of a flower {floret) . In model dicotyledonous species 
such successive conversions of meristem identities and the concentric 
arrangement of floral organs in specific whorls have both been shown to 
be genetically controlled. Using data f rem the Sugarcane Expressed 
Sequence Tag (EST) Project (SUCEST) database, we have identified all 
sugar zane proteins and genes p-utatively involved in reproductive 
meristem and flower development. Sequence comparisons of known 
flower- related genes have uncovered conserved evolutionary pathways of 
flower development, and flower pattern formation between dicotyledons 
and monocotyledons, such as some grass species. We have paid special 
attention tc the analysis of the MADS- be x multigene family of 
transcription factors that together with the APETALA2 ( AF 2 ) family are 
the key elements of the transcriptional ne:w:r<s controlling plant 
reproductive development. Considerations on the evolutionary 
developmental genetics of grass flowers and their relation to the ABC 
homeotic gene activity model of flower development are also presented. 
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Caracter isat ion d 1 homol ogues de la proteine kinase SHAGGY chez 
Arabidopsis thaliana et leur role biologique pendant le developpement 

(Characterization of Arabidopsis thaliana homolocues of SHAGGY 
ptnteir. kinase and their biological role during development) 

DORNELAS Marcelo; KREIS Martin, dir 

Umversite de Paris 11, Orsay, Francee 

•jrnv. : Universite de Paris 11. Orsay. FRA Degree: Tn . doct . 
1999-05; 1999 132 p. 

Language: French Summary Language: French; English 

Trois nouveaux membres de la f ami lie multigenique ASK (pour 
Arabidopsis SHAGGY - related protein kinases) nommes ASKdzeta (ASK 
ze:a ) , ASKetha (ASK eta ) et ASKiota (ASK iota ) , ont ete identifies cnez 
Arabidopsis thaliana. Les genes ASK sont des homologues vegetaux du 
gene SHAGGY (SGG) chez la Drosophila, apparcenant a la sous - f ami 1 le GSK-3 
dec croteines kinases. Cans ur, premier temps, la comparaison des sequences 
d'acides amines des proteines kinases de la sou s - f ami 1 le GSK-3 a permis 
1 1 ident i f icat ion de trcis grour.es, evolu: i vement conserves, d'homologues 
vegetaux de SGG. La comparaison des sequences nu: 1 eot id i que s des genes de 
la famille ASK a permis la preposition d 1 un modele d'evolution de :e:te 
f ami lie multigenique. Par la suite, 1 'expression des genes ASK des groupes 
1 et II a ete etudiee pendant le developpement d 1 Arabidopsis 
utilisant la technique d ' hybr idat i on in situ. Des plantes t ransgeniques 
contenant des constructions antisens des genes ASK des groupes I et II ont 
ete cbtenues. L' analyse des phenotypes des plantes antisens a permis la 
suggestion d ' un role biologique pour les proteines ASK pendant le 
developpement flcral et embryonnaire d ' Arabidopsis . 

Copyright (c) 1999 INIST-CNRS. All rights reserved. 
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Coiidensin and cohesin knockouts in Arabidopsis exhibit a titan seed 
phenotype 

Lvu, Chun ming; McElver, J.; Tzafrir, I.; loosen, R . ; Wittich, P.; Patton, 

D .; Van Lammeren, A.A.M. ; Memke, D . 
j<rtar:nent of Botany, Oklahoma State University, Stillwater, OK 74078, USA 
?:a::.t Journal vol. 29, no. 4, pp. 4 j 5 - 4 1 5 (2 002) 
ISSN: 0?S0-7412 

DOCUMENT TYPE: Journal article LANGUAGE : ENGLISH 
SUBFILE: Genetics Abstracts 



One titan (ttn) mutants of Arabidopsis exhibit striking 
alterations in chromosome dynamics and ceil division during seed 
development. Endosperm defects include aberrant mitoses and giant polyploid 
nuc.ei. Mutant embryos differ : n cel. size, morphology and viability, 
depending on the locus involved. Here we demonstrate that three TTN qenes 
encode chromosome scaffold proteins of the tondensin (SMC2) and cohesin 
-.SMC! and SMC 3 ) classes. These proteins nave been studied extensively in 
':ea.,t and animal systems, where tney modulate chromosome condensation, 
chromatid separation, and dosage compensation. Arabidopsis contains 



single copies of SMC1 and SMC3 cohesins. We used forward genetics to 

i dent if v duplicate T-DNA insertions in each gene. These mutants (ttn7 and 

ttn8) have similar titan phenotypes : giant endosperm nuclei and arrested 

embryos with a few small cells. A single SMC2 Knockout (ttn3) was 

identified and confirmed by molecular complementation. The weak embryo 

phenotvpe observed in this mutant may result from expression of a related 

gene (AtSMC2) with overlapping functions. Further analysis of titan mutants 

and the SMC gene family in Arabidopsis should provide clues to 

chromosome mechanics in plants and insights into the regulation of nuclear 

activity during endosperm development. 
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Arabidopsis thaliana SHAGGY- re lated protein kinases (AtSKll and 12) 

function in perianth and gynoecium development 
Dornelas, M.C.; van Lammeren, A. A.M.; Kreis, M . 

Universite de Paris-Sud, Institut de Biotechnologie des Plantes (IBP), 

UMR/CNRS 8618, Batiment 630, F-91405 Orsay Cedex, France 
Plant Journal vol. 21, no. 5, pp. 419-429 (2000) 
ISSIJ: 0960-7412 

DOCUMENT TYPE: Journal article LANGUAGE: ENGLISH 
SUBFILE: Genetics Abstracts 

■rn higher plants, the correct patterning of the floral meristem in terms 
of organ type, number and form is the result of a concerted expression of a 
network of genes. We describe phenotypes of flower patterning, resulting 
'ron a -eduction of transcript levels of the Arabidopsis 

SHAOGY-related protein kinase genes AtSKll (ASK alpha ) and AtSK12 {ASK gamma 
■ The AtSK genes are plant homologues of the Drosophila shaggy (SGG) gene 
and the mammalian Glycogen- Synthase Kinase-3 <GSK-3>. The SGG protein 
kinase is a key component of the wingless signalling pathway and is 
-equired for the establishment of tissue patterning and cell fate 
determination. The expression patterns of the AtSKll (ASK alpha ) and 
At S Kl 2 (ASK gamma ) genes during wild-type Arabidopsis inflorescence 
development, detected by in situ hybridisation, have been shown to be 
consistent with a possible role in floral meristem patterning. AtSKll (ASK 
alpna ) and AtSK12 (ASK gamma ) transcripts were detected at the periphery 
of the inflorescence meristem and in the floral meristem. At later stages 
the expression of the AtSK genes became localised in specific regions of 
developing flower organ primordia. Furthermore, we have obtained and 
analysed transgenic plants containing AtSKll (ASK alpha ) and AtSK12 (ASK 
gamma ) gene specific antisense constructs. These plants developed flowers 
showing a higher number of perianth organs and an alteration of the 
apical-basal^patterning of the gynoecium. 
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036609^4 Genuine Articled: 313 JP Number of References: 31 
Title: Structure and development of scmatic embryos formed in 

Arabidopsis thaliana pt mutant callus cultures derived from 

seedlings '.'ABSTRACT AVAILABLE) 
Authcrts): vonRecklmghausen IR; Iwanowska A ; Kieft H ; Mordhorst AP ; Schel 

JHN; vanLammeren AAM (REPRINT) 
Czcporaze Source: WAG EN INGEN UN IV AGR , LAB EXPT MORPHOL i CELL BIOL, 
' ARBORETVMLAAN 4/NL-6^03 BD WAGENINGEN/ /NETHERLANDS / (REPRINT); 
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WAGENINGEN //NETHERLANDS/ ; WAGENINGEN UNIV AGR , MOL BIOL LAB/NL-6703 BD 

WAGENINGEN /..'NETHERLANDS/ 
JzurnaL PROTOPLASMA , 2 000, V2 1 1 , N3-4, P21^-224 
ISSN : ) 3 3 - 1 8 3X Publication date: 20000000 

Publisher: S PR INGE R - VERLAG WIEN, SA2HSENPLATZ 4-6, PO BOX 89, A-1201 

VIENNA, AUSTRIA 
Language: Englisn Document Type: ARTICLE 

Abstract : Seeds of the Arabidopsis thaliana mutant primordia timing 




(pt) were germinated in 2 , 4 - di chlorophenoxyacet 1 c ac id - containing 
liquid medium. The seedlings formed somatic embryos and nonemt ryogeni c 
and embrycgenic callus in vitro in a time period of approximately two 
to three weeks. Embryogenes i s and callus formation were monitored with 
respect to origin, structure, and development. Ten days after 
germination globular structures appeared in close vicinity of and on 
the shoot apical merrstem (SAM). Somatic embryos formed either directly 
on the SAM region of the seedling or indirectly on embrycgenic callus 
that developed at the SAM zone. Globular structures developed along the 
vascular tissue of the cotyledons as well, but only incidentally they 
formed embryos. Upon deterioration, the cotyledons formed callus. 
Regular subculture of the embryogenic callus gave rise to high numbers 
of somatic embryos. Such primary somatic embryos, crown on callus, 
originated from meristematic cell clusters located under the surface of 
the callus. Embryos at the globular and heart -shape stage were mostly 
hidden within the callus. Embryos at torpedo stage appeared at the 
surface of the cai lus because their axis elongated. Secondary somatic 
embryos frequently formed directly on primary ones. They preferentially 
emerged from the SAM region of the primary somatic embryos, from the 
eage of the cotyledons, and from the hypocotyl . We conclude that the 
strong regeneration capacity of the pt mutant i.s based on both 
re our rent and indirect embryogenes: s . 
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Journal: PLANT JOURNAL, 2000, V21, N5 MAR', P419^42? 

ISSN: 0960-7412 Publication date: 20000300 
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OXON, ENGLAND 
Languaoe : English Document Type: ARTICLE 

Abstract: In higher plants, the correct patterning of the floral meristem 
in terms of organ type, number and form is the result of a concerted 
expression of a network of genes. We describe phenotypes of flower 
patterning, resulting from a reduction of transcript levels of the 
Arabidopsis SHAGGY- related protein kinase genes AtSKll (ASK alpha) 
and Ac SKI 2 \ ASK gamma). The At S K genes are plant Homologies of the 
Drosophi la shaggy >;SGG) gene and one mammalian Glycogen - Synthase 
Kinase -3 (GSK-3). The SGG protein kinase is a key component of the 
wmgLess signalling pathway and is required for the establishment of 
tissue patterning and cell fate determination. The expression patterns 
of the AtSKll.(ASK alpha) and At3K12 ■ ASK gamma) genes during wild-type 
Arabidopsis inflorescence development, detected by in situ 
hyrr Ldisation , have been shown to be consistent with a possible role in 
floral meristem patterning. AcSKI 1 (ASK alpha) and AtSK12(ASK gamma) 
trans or ipts were detected at trie periphery of the inflorescence 
meristem and in the floral meristem. At later stages toe expression of 
the AtSK genes beoame localised in see : :c regions of developing 
flower organ primordia. Furthermore, we ha"e obtained and analysed 
transgenic plants containing At 3K1 1. i. AS ;1 alpha 1 and AtSK12(ASK gamma' 
gene specific antisense constructs. These plants developed flowers 
showing a higher number of perianth organs and an alteration of the 
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Authcr(s): Jing HC; vanLammeren AAM ; deCastro RD; Brno R J ; Hilhorst 
HWM; Groot SPC (REPRINT) 

rv.rporate Source: CTR PLANT BREEDING U REPROD RES , AGR RES DEPT, POSTBUS 

ln/NL-6700 AA WAGENINGEN/ /NETHERLANDS/ REPRINT); CTR PLANT BREEDING & 
FEPROD PES AGP PES DEPT/NL - 6 7 0 0 AA WAGEN INGEN/ / NETHERLANDS / ; WAGENINGEN 
UN IV AGP, LAB PLANT CYTOL U MORPHOL/ WAGEN INGEN/ /NETHERLANDS / ; WAGENINGEN 
UNIV AGR ! LAB PLANT PHYSIO L / WAGE N I N (3 E N / /NETHER LAI JDS/ ; TIANJIN ACAD AGR 
SGI, /TIANJIN/ / PEOPLES R CHINA/ 

Journal: PROTOPLASMA, 1999, V208, Nl-4, P230-239 

I C SN: 0033-183X Publication date: 19990000 

Publisher: SPRINGER - V E R L AG WIEN, SACHSENPLATZ 4-6, PC BOX 89, A-1201 

VIENNA, AUSTRIA 
Language: English Document Type: ARTICLE 

Abstract: Resumption of DNA synthetic activities and beta- tubulin 

accumulation was studied in embryo organs of germinating cucumber 
iC-jcumis sativus L.) seeds. Flow- cytometric analysis indicated the 
existence of 2C, 4C, and 3C nuclei in the radicle of mature embryos, 
whereas in cotyledons most of the cells contained nuclei with 2C DNA 
content. Upon imbibition of water, nuclear DNA replication was 
initiated in the radicle within 15 h, subsequently spreading towards 
the cotyledons. Bromodeoxyurid i ne incorporation preceded detectable 
changes' in the relative amounts of DMA, implying the occurrence of 
putative DNA repair. Organellar DNA synthesis occurred independently of 
the nuclear DNA synthetic cycle. Western blotting and 
immunohistochemical localization demonstrated that the constitutive 
level of beta -tubulin originated from preserved P-tubulin granules. 
During imbibition, disappearance of fluorescent tubulin granules, 
accumulation of beta-tubulin, and formation of microtubular 
cytoskeLeton were found in the radicle, but not in the cotyledon areas. 
Mitosis only occurred after radicle protrusion at 21 h of imbibiticn. 
It is concluded that the differences in the initiation and progress of 
these cellular and molecular events are associated with the discrete 
behaviors of the radicle and the cotyledons upon imbibition. The 
formation of cortical microtubular cytoskeleton and the accumulation of 
tubulins are important features in preparation of radicle protrusion, 
whereas DNA synthesis may contribute to postgermmative growth. 
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Title: Characterization of three novel members cf the Arabidopsis 

SHAGGY- related protein kinase (ASK) multigene family {ABSTRACT 
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LIOTECHMOL PLANTES , EPS CNRS 5.9/F-91405 DRSAY/ /FRANCE/ ; AGR UNIV 
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Journal: PLANT MOLECULAR BIOLOGY, 1939, V39, Nl (JAN), P137-147 
ISSN: G167-4412 Publication date: 19990100 

Publisher: KLUWER ACADEMIC PUBL, S PU I BOULEVARD 50, PO BOX 17, 3300 AA 

DORDRECHT , NETHERLANDS 
Language: English Document Type: ARTICLE 

Abstract: In this paper we report the characterization of three novel 
members of the Arabidopsis shaggy- related protein kinase (ASK) 
multigene family, named ASKdzeta (ASK zeta) , ASKetha {ASK eta) and 
ASKiota (ASK iota) . The proteins encoded by the ASK genes share a 
highly conserved catalytic protein kinase domain and show about 70% 
identity to SHAGGY (SGG) and glycogen synthase kinase-3 (GSK-3) from 
Drosophila and rat respectively. SGG is an ubiquitous intracellular 
component of the wingless signalling pathway that establishes cell fate 
and/or pattern formation in Drosophila. At least ten different ASK 
genes are expected to be present per haploid genome of A. thaliana. 
Different amino- and carboxy- terminal extensions distinguish different 
ASK family members. Five ASK gene sequences were analysed and shown to 
be present as single-copy genes in the Arabidopsis genome. A 
comparison based on the highly conserved catalytic domain sequences of 
all known sequences of the GSK-3 subfamily of protein kinases ^ 
demonstrated a clear distinction between the plant and the animal 
kinases. Furthermore, we established the presence of at least three 
distinct groups of plant homologues of SGG/GSK-3. These different 
groups probably reflect biochemical and/or biological properties of 
these kinases. The differential expression patterns of five ASK genes 
were accessed by northern and in situ hybridization experiments using 
gene-specific probes. While ASK zeta is expressed in the whole embryo 
during its development, ASK eta expression is limited to the suspensor 
cells. No signal was detected for ASK alpha, ASK gamma and ASK iota in 
developing embryos. 
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Arabidopsis thaliana SHAGGY- re 1 a ted protein kinases (AtSKll and 12) 

function in perianth and gyncecium development. 
AUTH2 ?. : Dome las Marcel o C; van Lammeren Ancie AM; Kreis Martin (a 
AUTHZ R ADDRESS: (a)Institut. de Ei ot echnolog i e des Plantes (IBP), UMR/CNRS 

861c, Universite de Paris-Sud, Bat iment 630, F-91405, Orsay* *France 
JOURNAL: Plant Journal 21 (5):p4 19 -429 March, 2000 
ISSN: 0 260-7412 

document type: Article 

RSCL'FD TYPE: Adbstract 
LA: JOT AGE : Eng 1 i s h 
SUMMARY LANGUAGE : Eng 1 i sh 

AB SI 1 PAST : In higher plants, the correct patterning of the floral meristem 
in terms of organ type, number and form is the result of a concerted 
expression of a network of genes. We describe phenotypes of flower 
patterning, resulting from a reduction of transcript levels of the 
Arabidopsis SHAGGY - related protein kinase genes AtSKll ( 
ASKalpha) and AtSK12 (ASKalpha) . The AtSK genes are plant 
uorno logues of the Drosophila shaggy ( SGG ) gene and the mammalian 
Glycogen-Synthase Kinases (GSK-.3). The SGG protein kinase is a key 
component of the wingless signalling pathway and is required for the 
est abl ishment of tissue patterning and tell fate determination. The 
expression patterns of the At SKI 1 (ASKalpha) anc AtSK12 < 
ASKgamma) genes during wild- type Arabidopsis inflorescence 
development, detected by in situ hybrid i sat ion, have been shown to be 
consistent with a possible role in floral meristem patterning. AtSKll ( 
ASKalpha) and At 3 Kl 2 (ASKgamma) transcripts were detected at 
tne periphery of the inflorescence meristem and in the floral meristem. 
At later stages the expression of the A t. £ K genes oecame localised in 
specific regions of developing flower organ primordia. Furthermore, we 
have ^obtained and analysed transgenic plants containing AtSKll ( 
ASKalpha) and At SKI 2 (ASKgamma) gene specific antisense 

constructs. These plants developed flowers snowing a higher number of 
perianth organs and an alteration of the apical -basal patterning of the 
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11928692 BIOSIS NO. : 199900174801 

Characterization of three novel members of the Arabidopsis 

SHAGGY -related protein kinase (ASK) multigene family. 
AUTHOR: Dornelas Marcelo Carnier; Wittich Peter; von Recklinghausen Iris; 

-/an Lammeren Andre; Kreis Martin (a 
AUTHOR ADDRESS: (a)Institut de B iotechnologi e des Plantes ERS/CNRS 569, 

Umversite de Paris-Sud ; Batiment 630, 9140**France 
JOURNAL: Plant Molecular Biology 39 (l):pl37-147 Jan., 1999 
ISSN: 0167-4412 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE : Engli sh 

ABSTRACT: In this paper we report the characterization of three novel 
members of the Arabidopsis shaggy - related protein kinase ' ASK 
■ multigene family, named ASKdzeta (ASKzeta) , ASKetha ( 
ASKeta) and ASKiota (ASKiota) . The proteins encoded by 
the ASK genes share a highly conserved catalytic protein kinase 
domain and show about 70% identity to SHAGGY (SGG) and glycogen synthase 
kinase -3 (GSK-3) from Drosophila and rat respectively. SGG ^ i s an 
ubiquitous intracellular component of the wingless signalling pathway 
that establishes cell fate and/or pattern formation in Drosophila. At 
Least ten different ASK genes are expected to be present per 
naploid genome of A. thaliana. Different amino- and carboxy- terminal 
extensions distinguish different ASK family members. Five ASK 
gene sequences were analysed and shown to be present as single-copy genes 
In the Arabidopsis genome. A comparison based on the highly 
conserved catalytic domain sequences of all known sequences of the GSK-3 
subfamily of protein kinases demonstrated a clear distinction between the 
plant and the animal kinases. Furthermore, we established the presence of 
at least three distinct groups of plant homologues of SGG/GSK-3. These 
different groups probably reflect biochemical and/or biological 
properties of these kinases. The differential expression patterns of five 
ASK genes were accessed by northern and in situ hybridization 
experiments using gene - specif ic probes. While ASKzeta is expressed 
in the whole embryo during its development, ASKeta expression is 
limited to the suspensor cells. No signal was detected for ASKalpha 
, ASKgamma and ASKiota in developing embryos. 

1999 



2 1 / 3 , AB / 3 ( I tern 3 f r om file: 5 1 

D I A LOG (R) File 5:BLosis Previews (R i 
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11537315 BIOSIS NO.: 199800318647 

The Arabidopsis SHAGGY - re lated protein kinase (ASK) gene 

family: Structure, organization and evolution. 
AUTHIR : * Dornelas Marcelo Carnier; Lejeune Bernard; Dron Michel; Kreis 

Martin ( a 

A0TH1R ADDRESS: (a) Inst. Biotechnol . Plantes, ERS/CNRS 569, Univ. 

Paris-Sud, Batiment 630, F- 914 0 5 Orsay Cedex* * France 
JOURNAL: Gene (Amsterdam^ 212 [ 2 ') : p2 4 9 - 2 5 " 7 June 8, 1998 
ISSN : 0378-1119 




DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Higher plants contain a multigene family encoding proteins that 
share a highly conserved catalytic protein kinase domain about 70% 
identical to SHAGGY protein kinase (SGG) and glycogen synthase kmase-3 
(GSK--3), respectively, from Drosophila and mammals. In this study we have 
characterized the structure ani evolution of the Arabidopsis 
SHAG3Y-related protein kinase (ASK) gene family. At least ten 
ASK genes are present per hapltid genzme of Arabidopsis. The 
genomic sequences of five ASK genes shew a strikingly high 
conservation of intron positions and exon lengths. Phylogenetic analyses 
suggested that the Arabidopsis gene family contains at least three 
ancient classes of genes that diverged early in land plant evolution. The 
different classes may reflect specificity of substrates and/or biological 
functions. Eight out of the ten predicted ASK genes were mapped and 
shown to be dispersed over the five Arabidopsis chromosomes. A 
tentative model for the organization and evolution cf the 
Arabidopsis ASK genes is presented. 
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09164576 BIOSIS NO.: 19 949^172946 

Arabidopsis homologs of the shaggy and GSK-3 protein kinases: 

Molecular cloning and functional expression in Escherichia coli. 

AUTHOR: Bianchi Michele W(a); Guivarc ' h Dominique; Thomas Martine; Woodgett 
James R; Kreis Martin 

AUTHOR ADDRESS: (a)Biol. Dev. Plantes, Centre Recherches sur les Plantes , 
T .JRA 1128, Univ. Paris-Sud, Bat. 4 30, F-91**France 

JOURNAL: Molecular & General Genetics 242 (3! :p337-345 1994 

1SSK: 0026-8925 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE : English 

ABSTRACT: The conservation in evolution cf fundamental signal transduction 
modules offers a means of isolating genes likely to be involved in plant 
development. We have amplified by PGR Arabidopsis cDNA and genomic 
sequences related to the product of the shaggy/ zeste-white 3 (sgg) 
seoment polarity gene of Drosophila. This regulatory protein is 
functionally homologous to glycogen synthase kinase-3 in mammals (GSK-3), 
which regulates, among others", the DNA-bmcing activity of the c-jun/APl 
r r.-vr.scription factor. Analysis of PGF products led to the identification 
of five genes; for two of which, corresponding full-length cDNAs , 
ASK- alpha and gamma (for Arabidopsis shaggy - re 1 ated protein ^ 
kinase'), were characterized. The enccded proteins were 70% identical to 
GSK-3 and sgg over the protein kinase catalytic domain and, after 
oroduction in Escherichia coli, autophosphorylated mainly on threonine 
and serine residues, but phosphor yros ine was also detected. ASK 
-alpha and ASK-gamma also phosphc rylated phosphatase inhibitor-2 
and myelin basic protein, on threonine anc serine, respectively. The high 
conservation of the protein kinases of GSK-3 family, and their action at 
the transcriptional level, suggest that the ASK proteins have 
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14249399 PASCAL No. : 99-0452372 

Cara^terisation d'homologues de la proteine kinase SHAGGY chez 
Arabidopsis thaliana et leur role biologique pendant le deve loppement 

Characterization of Arabidopsis thaliana homologies of SHAGGY 
protein kinase and their biological role during development) 

DOFMELAS Marcelo; KREIS Martin, dir 

Universite de Paris 11, Orsay, Francee 

Univ.: Universite de Paris 11. Orsay. FRA Degree: Th . doct . 
1999-05; 199 9 182 p. 

Language: French Summary Language: French; English 
Trcis nouveaux membres de la f ami lie multigenique ASK (pour 
Arabidopsis SHAGGY - related protein kinases) nommes ASKdzeta ( 
ASK -eta ) , ASKetha (ASK eta ) et ASKiota ( 
ASK iota }, ont ete identifies chez Arabidopsis thaliana. Les 
oenes ASK sont des homologues vegetaux du gene SHAGGY (SGG) chez la 
Droscphila, appartenant a la sous-famille GSK-3 des proteines kinases. Dans 
vn p-emier t ernes, la comparaison des sequences d'acides amines des 
proteines kinases de la sous-famille GSK-3 a permis 1 < identification de 
trois groupes, evolut ivement conserves, d 1 homologues vegetaux de SGG . La 
comparaison des sequences nucleotidiques des genes de la famille ASK 
a permis la proposition d 1 un modele d 1 evolution de cette famille 
mult:genique. Par la suite, 1' expression des genes ASK des groupes I 
et r I a ete etudiee pendant le deve loppement d ' Arabidopsis utilisant 
la technique d 1 hybridat ion in situ. Des plantes t ransgeniques contenant des 
mr st ructions antisens des genes ASK des groupes I et II ont ete 
,-btenues. L* analyse des phenotypes des plantes antisens a permis la 
sucgestion d'un role biologique pour les proteines ASK pendant le 
deve '.oppement floral et embryonnaire d 1 Arabidopsis . 

Scpynght (c) 1999 INIST-CNRS. All rights reserved. 
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11433753 PASCAL No.: 94-0267915 

Isolement et caracterisat ion d'homologues de la proteine kinase 
shagqy/GSK-3 chez Arabidopsis thaliana et identification d i un gene 
correspondant chez Saccharomyces cerevisiae 

.Isolation and characterization of Arabidopsis thaliana homologs of 
the shaggy/gsk-3 protein kinase and identification of a corresponding gene 
._n Saccharomyces cerevisiae) 

BIANCHI Michele; KREIS Martin, dir 

Universite de Paris 11, Francee 

Univ.: Universite de Paris 11. FRA Degree: Th . doct. 
1993-09; 1993 155 p. 

Language: French Summary Language: French; English 

Le: przreines kinases (?Ks"» sent les composants centraux du systeme 
■^vbPMietique des cellules eucarvotes . ^identification d'homologues de PKs 
-ons-rvees au cours de 1' evolution pent constituer une approche 
,onT Omental re aux techniques genet iques pour 1 ' etude de voies de 
transduction importantes chez les plantes. Dans un premier temps, une 
y. :e ,} e pgr (polymerase chain reaction' 1 ' a permis d' identifier ( chez 
Arabidopsis thaliana, 'une famille de genes apparentes a (1) MCK1 
^ei.sis ana centromere regulatory kinase) ie Saccharomyces cerevisiae; (2) 
sha- jv/zeste- white 3, lmpliquee dans le deve loppement ae Drosopnila 
rneUioqaster; i3) le gene codant la glyrogen synthase kinase-3 (GSK-3 , 
reguLateur du fa:teur transcript i runnel : Jun! ne mammiferes. Par la suite, 
; :1 ' raracteri sati :=n de deux ADN c , ASK-alpha etASK-gamma ( 




Arabidopsis shaggy- related protein kinase.) , a permis de mettre en 
evidence une identite de ^0%, au niveau, du domaine catalytique, entre les 
proteines ASK et shaggy/' GS K - 3 dont lis representent done les 
homologues vegetaux. L'activite kinase ainsi qu 1 une autophosphorylat ion sur 
des residus threonine, serine et, en plus faible quantite, tyrosine, ont pu 
etre demontrees apres production des proteines ASK dans E. coli. Par 
ailleurs, le niveau relativement faible d 1 identite avec MCK1 {40%} a mene a 
la recherche puis a 1 ' isolement d'un deuxieme gene de S. cerevisiae: 
ScGSK-3, dont le produit putatif est identique a 60%, au niveau du domaine 
catalytique, avec GSK-3, shaggy et les proteines ASK. Une analyse de 
phylogenie moleculaire a suggere que ScGSK-3 code le veritable homologue de 
GSK-3 et shaggy, alors que MCK1 serait originaire d'un evenement de 
duplication specif ique du lignage de S. cerevisiae. L ' etude simultanee des 
PKs de la famille GSK-3 dans differents orgamsmes devrait fournir une aide 
importante a la comprehension des fonctions bicchimiques et biologiques des 
proteines ASK chez les plantes superieures 
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lj.5494.">2 BIOSIS NO.: 200200178253 

Arabidopsis: A laboratory manual. 

500K TITLE: Arabidopsis : A laboratory manual 

AUTHOR : Weigel Detlef(a); Glazebrook Jane 

BOOK AUTHOR/EDITOR: Weigel Detlef; Glazebrook Jane: Eds 

AYTHcR ADDRESS: (a) Plant Biology Laboratory, Salk Institute, La Jolla, CA** 
USA 

p ; :•: : i ; 3-354 2002 
MEDIUM: print 

DTK PUBLISHER: Cold Spring Harbor Laboratory Press, 500 Sunnyside 

Boulevard, Woodbury, NY, 11797-2924, USA 
ISL--N: 0 - 87969-572 -2 (cloth) 
DOTJMENT TYPE: Book 
PEOORD TYPE: Abstract 
LANGUAGE : English 

AB..-.TRA2T- Tr. i s manual contains techniques for working with 
Arabidopsis that have been assembled and reviewed by two 
members of the plant research community. In these eight chapters, the 
■iuthDrs provide step-by-step guides on growth, obtaining mutants, genetic 
vialvsis*, transforming Arabidopsis, isolating genes, studying 
iene' expression and studying gene function. Each chapter includes 
bibl i ^graphical references. Appendices on where to find information, 




statistics tables, cautions, and suppliers are included. An index is also 
included at the back of the book. 

2002 
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1305 r*554 3I0SIS NO.: 2 00 100266703 

Transgenosis of Arabidopsis thai, i ana for understanding plant gene 

structure and functions. 
AUTHOR : Ondrej Miles (a) 

AUTHOR. .ADDRESS: (a) Institute of Plant Molecular Biology, Academy of 
Sciences of the Czech Republic, Eranisovs^a 31, CZ-37005, Ceske 
Bade j ov ice* *Czech Republic 

JOURNAL: Biologia (Bratislava) 56 (l):pl-5 February, 2001 

MEDIUM : print 

ISSN : 0006 30S8 

DOCUMENT TYPE: Literature Review 
RECORD TYPE : Abstract 
LANGUAGE : English 
SUMMARY LANGUAGE : Eng 1 1 s h 

A3 ST? ACT : Insertion mutagenesis of Arabidopsis tha liana is 

reviewed as efficient means to clone genes known only by phenotype 
and to correlate gene sequence and function. Random insertions of T-DNA 
or modified maize transposons introduced into A. chaliana genome by 
Agrobac terium tumefaciens lead to mutations. The mutation sites are 
tagged by the T-DNA or modified t ransposon sequences and they can be 
c honed by plasmid rescue or iPCR. In order to have 95% probability of 
hitting all A. thaliana genes, 100 000 independent insertion lines should 
be induced and this number has already been nearly reached. Only minority 
of insertion mutations are connected with distinct phenctypic effect, but 
ail insertion mutations in the chosen gene sequence can be selected by 
po:ling insertion lines and utilization of combination of direct and 
reverse genetic attitudes. 

2001 
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0971S32 3 Genuine Articled : 44 ITU Number of References: 199 

Title: Superfluous transgene integration in plants (ABSTRACT AVAILABLE) 

Authcr ( s ,i : Smith N (REPRINT) ; Kilpatruk J3 ; Whitelam GC 

Corp-: rate Source: AX) AS Nutr Sci Res Uni t , Al ces: er Ed/Stratford Upon Avon 
CVi7 9RQ/ /England 1 (REPRINT) ; ADAS Nutr Sci Res Uni t , St rat f ord Upon 
Avon OV37 9RQ/ / England / ; ADAS Rosemaund, Hereford HR1 3 PG/ / Engl and / ; 
Uni-/ Le i ces ter , Dept Biol , Le i.ees t er LSI 7?. H/ Lei :s /England/' 

Journal: CRITICAL REVIEWS IN PLANT SCIENCES, 2001, V20, N3 , P21E-249 

ISSN: 0/35-2639 Publication date: 200130O: 

Publ:s-her: CRC PRESS LLC , 2 000 CORPORATE BLVD N W , - JOURNALS CUSTOMER 

SERVIOE, 50CA RATON, FL 3342 1 USA 
Lang'Viqe : English Document Type: REVIEW 

Abstract: Recent: reports suggest the transfer of superfluous DNA sequences 
to plane genomes during transformation proresses. This 
review invest icates the evidence fr:>m the published literature 
i :jy the prevalence of this phenomenon arc r.ighlights methods to limit 
jv present DNA transfer and subsequent potentially detrimental 
evo 1 ut i onary consequen :es . 




Evidence for superfluous foreign DNA transfer using both 
Agrobacterium-mediated transformation and direct DNA transfer 
methods such as mi cropro j ec t i le bombardment and PEG-mediated 
transformation of protoplasts is reported. In the case of 
Agrobacterium-mediated transformation, the lack of information on 
the integration of sequences from outside of the T-DNA borders has been 
due to the general belief by researchers that T-DNA processing is 
precise. This assumption was based on analysis of T-DNA in tumors and 
as a result the majority of T-DNA integration events have been 
identified exclusively using DNA prcbes, which are homologous only to 
DNA from within the T-DNA borders. Where direct gene transfer protocols 
are employed, any part of the transforming plasmid and indeed 
accompanying carrier DNA may become integrated into the plant genome. 
The main body of evidence proving that superfluous vector DNA 
sequences are present in plant genomes transformed using direct 
transfer methods is confined to the identification of plasmid 
concatamers integrated into plant genomes. 

The limited amount of recorded evidence pertaining to superfluous 
vector DNA integration in transgenic plants and transformed 
tissues makes it impossible to draw definitive conclusions as to the 
factors involved in promoting this phenomenon. However, there are 
methods available for removing superfluous sequences from transgenic 
plants. These have been developed for the removal of selectable marker 
genes, whose presence in transgenic plants has been a source of much 
controversy, but can equally be applied to other DNA sequences. 
Suggestions have been made in the review that might limit or 
prevent the integration of superfluous vector sequences during 
transformation procedures; however, these are not proven and 
further research is required. 
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Cosmid vectors such as pOCA18 and pLZ03 have been developed that 
can transform plants. However, the low cloning capacity of these 
vectors limits their usefulness. Recently, two research groups have 
developed vectors for the transformation of large 2NA fragments 
into plants. These vectors are designed to have the characteristics 
of both bacterial artificial chromosomes (BACs) and binary vectors 
f orAgrobacterium-mediated transformation. Therefore, large DNA 
fragments cloned in the T-DNA region can be transferred into a plant genome 
by Agrobacterium. Indeed, many genomic-DNA fragments ( less than or equal 
to 150 kb) have been introduced successfully into several plant species by 
these vectors. This transformation technology has contributed 
to the map-based cloning (positional cloning) of novel genes defined by 
mutation from Arabidopsis. It should facilitate the isolation of 
dominant alleles of agronomic importance, Furthermore, the technology will 
be useful in plant biotechnology, especially for Situations that require 
the simultaneous introduction of several genes, su=h as those encoding the 
enzymes of a metabolic pathway. 
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ABSTRACT: A marine red alga Porphyra has recently received great interest 
rot only as a valuable marine :rop .out also as a model plant for 
fundamental and applied studies in marine sciences. Porphyra has a 
unique dimorphic life cycle which consists of a leafy gametopnytic 
generation and a filamentous so or:»phyt ic: one. It completes its life 
cycle in laboratory culture within a few months and has a small number 
of chromosomes ( 2 - 7 ) in the haploid phase. The haploid genome sizes in 
the genus Porphyra ( 2 . 7 - 5 . 3 * 1 0 Orop } are in the same order of magnitude as 
those of Arabidopsis tha liana. Genetic analyses, including both 
classical and modern molecular studies are in progress. Now, we are 
performing the following subjects in order to make Porphyra a 
sophisticated model organism: cryo-: reservation, establishment of 
mutant cell lines, development of host -vector system for 
transformation, Porphyra genoma project which includes genetic 
mar., EST , 2'NA macrcUmicrc array, etc. We will introduce arrangements 
f:r .an infrastructure of advanced research on Porphyra genomics which 
is a key to open the door toward the new marine botany world in this 
review, (author abst . } 
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B;olog\ of mammalian LI ret rot ransp osons . 
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ABSTRACT: LI retrotransposons comprise 17% of the human genome. Although 
no st Lis are inactive, some elements remain capable of ret rot ransposi t ion . 
LI elements have a long evolutionary history dating to the beginnings of 
eukaryotic existence. Although many aspects of their retrot ranspos i t ion 
mechanism remain poorly understood, they likely integrate into genomic DNA 
by a process called target primed reverse transcription. Lis have shaped 
mammalian genomes through a number of mechanisms. First, they have greatly 
expanded the genome both by their own ret rot ranspos it ion and by providing 
the machinery necessary for the retrot ranspos it ion of other mobile 
elements, such as Alus . Second, they have shuffled non-Ll sequence 
throughout the genome by a process termed transduction. Third, they have 
affected gene expression by a number of mechanisms. For instance, they 
occasionally insert into genes and cause disease both in humans and in 
mice. LI elements have proven useful as phylogenetic markers and may find 
other practical applications in gene discovery following insertional 
mutagenesis in mice and in the de Livery of therapeutic genes. Reprinted by 
permission of the publisher. 
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AESTEA2T. Mechanisms for repetition of DNA pose both cpportunit ies and 
challenges to a functional genome: opportunities for increasing gene 
expression by amplification of useful sequences, and challenges of 
controlling amplification by unwanted sequences such as transposons and 
viruses. Experiments in numerous organisms have suggested the likely 
existence of a general mechanism for recognition of repeated character in 
DNA. Ti:is review focuses (a) on the nature of these recognition 
mechanisms, and (b) on types of chromatin modification and gene silencing 
that are used to control repeated DNA. Reprinted by permission of the 
pub: i slier. Reprinted by permission of the publisher. 
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AESTRAC": Mercury poisoning has become a problem, cf current interest as a 
result :>f environmental pollution on a global scale. Natural emissions of 




mercury form two-thirds of the input; manmade releases form about 
one -third. Considerable amounts of mercury may te added to agricultural 
land with sludge, fertilizers, lime, and manures. The most important 
sources of contaminating agricultural soil have been the use of organic 
mercurials as a seed-coat dressing to prevent fungal diseases in seeds. In 
general, the effect of treatment on germination is favorable when 
recommended dosages are used. Injury to the seed increases in direct 
proportion to increasing rates of application. The availability of soil 
mercury to plants is low, and there is a tendency for mercury to accumulate 
in roots, indicating that the roots serve as a harrier to mercury uptake. 
Mercury concentration in aboveground parts of plants appears to depend 
largely on foliar uptake of HgO volatilized from the soil. Uptake of 
mercury has been found to be plant specific in tryophytes, lichens, wetland 
plants, woody plants, and crop plants. Factors affecting plant uptake 
include soil or sediment organic content, carbon exchange capacity, oxide 
and carbonate content, redox potential, formulation used, and total metal 
content. In general, mercury uptake in plants could be related to pollution 
level. With lower levels of mercury polLution, the amounts in crops are 
below the permissible levels. Aquatic plants have shown to be 
bioaccumulators of mercury. Mercury concentrations in the plants (stems and 
leaves; are always greater when the metal is introduced in organic form. In 
freshwater aquatic vascular plants, differences in uptake rate depend on 
the species of plant, seasonal growth-rate changes, and the metal ion being 
absorbed. Some of the mercury emitted from the source into the atmosphere 
is absorbed by plant leaves and migrates to humus through fallen leaves. 
Mercury-vapor uptake by leaves of the C3 species oats, barley, and wheat is 
five times greater than that by leaves of the C4 species corn, sorghum, and 
crabgrass. Such differential uptake by C3 and C4 species is largely 
attributable to internal resistance to mercury-vapor binding. Airborne 
mercury thus seems to contribute significantly to the mercury content of 
crops and thereby to its intake by humans as food. Accumulation, toxicity 
response, and mercury distribution differ between plants exposed through 
shoots or through roots, even when internal mercury concentrations in the 
treated plants are similar. Throughfall and litterfall play a significant 
role in the cycling and deposition of mercury. The possible causal 
mechanisms of mercury toxicity are changes in the permeability of the cell 
membrane, reactions of sulphydryl ( -SH) groups with cations, affinity for 
reacting with phosphate groups and active groups of ADP or ATP, and 
replacement of essential ions, mainly major cations. In general, inorganic 
forms are thought to be more available to plants than are organic ones. 
Reprinted by permission of the publisher. 
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LEAFY and the evolution of rosette flowering in violet cress { Jonopsidium 
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ABSTRACT: Arabidopsis and most other Brass icaceae produce an 

elongated inflorescence of mainly ebracteate flowers. However, the 

ear 1 y - f lowe r .i ng species violet cress ( Uoncps i dium acaule) and a handful of 

ether species produce flowers singly in the axils of rosette leaves. In 

Arabidopsis the gene LEAFY (LFY) is implicated in both the 

determination of flower meristem identity and in the suppression of leaves 




(bracts) that would other wise subtend the flowers. In this study we 
examined the role of LFY homologs in the evolution of rosette flowering in 
violet cress. We cloned two LFY homologs, vcLFYl and vcLFY2 , from violet 
cress. Their exon sequences show U90% nucleotide similarity with 
Arabidopsis LFY and 99% similarity to each other. We used in situ 
hybridization to study vcLFY expression in violet cress. The patterns were 
very similar to LFY in Arabidopsis except for stronger expression in 
the shoot apical meri stem outside of the region of flower meristem 
initiation. It is possible that the relatively diffuse expression of vcLFY 
contributes to the lack of brace suppression in violet cress. Additionally, 
trie earliest flowers produced by violet cress express vcLFY, suggesting 
that accelerated flowering in violet cress could also result from changes 
in the regulation of vcLFY . Reprinted by permission of the publisher. 
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ABSTRACT: The production of crown gall tumors in plants caused by 
Agrobact er ium tumefaciens represents a unique disease involving the 
transfer of DNA from the bacterium to the nucleus of the plant. Vital 
aspects of this transfer are still being studied. Reprinted by permission 
of the publisher. 
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ABSTRACT: Ret rot ransposons are mcbile genetic elements that transpose 
through reverse transcription of an RNA intermediate. Ret rot ransposons are 
ubiquitous in plants and play a major role in plant gene and genome 
evolution. In many cases, ret rotransposons comprise over 5 0% of nuclear DNA 
content, a situation that can arise in just a few million years. Plant 
i et rc t ransposons are structurally ana functionally similar to the 
r et rot ransposons and retroviruses that are found in other eukaryotic 
organisms. However, there are important differences m the genomic 
organization of ret rot ransposons in plants compared to some other 
eukaryotes, including their often-high copy numbers, their extensively 
heterogeneous populations, and their chromosomal dispersion patterns. 
Recent studies are providing valuable insights into the mechanisms involved 
in regulating the expression and transposition of ret rot ransposons . This 



review describes the structure, genomic c rgan i zat i en , expression, 
regulation, and evolution of ret rot ranspc sons , and discusses both their 
contributions to plant genome evolution and their ise as genetic tools in 
plant biology. Reprinted by permission of tne publisher. 
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Pnylogenetic structure in the grass family (Poaceae) : evidence from the 
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ABSTRACT: Pnylogenetic analyses cf partial phytochrome B (PHYB) nuclear 
E'NA sequences provide unambiguous resolution of evolutionary relationships 
wLthin Poaceae. Analysis of PHYB nucleotides from 51 taxa representing 
seven traditionally recognized subfamilies clearly distinguishes three 
early -diverging herbaceous "bambusoid" lineages. First and most basal are 
Anomochloa and Streptochaeta , second is Pharus, and third is Puelia. The 
remaining grasses occur in two principal, highly supported clades. The 
first comprises bambusoid, cryzoid, and poci.d genera (the BOP clade) ; the 
second comprises pamcoid, arundinoid, chlcridoid, and centothecoid genera 
ithe PACC clade) . The PHYB phylcgeny is the first nuclear gene tree to 
address comprehensively pnylogenetic relationships among grasses. It 
corroborates several inferences made from chloroplast gene trees, including 
the PACC clade, and the basal position cf the herbaceous bamboos 
Anomochloa, Streptochaeta, and Pharus. However, the clear resolution of the 
ouster group relationship among bambusoids, cryzoids, and pooids m the 
PHYB tree is novel: the relationship is only weakly supported in ndhF trees 
and is nonexistent m rbcL and plastid restriction site trees. Nuclear PHYB 
data support Anomochlooideae , PHaroideae, Pooideae sensu lato, Oryzoideae, 
Panicoideae, and Chlor idoideae , and concur in the polyphyly of both 
Arundinoideae and Bambusoideae . Reprinted by permission of the publisher. 
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ABSTRACT: The high water permeability characteristic of mammalian red cell 
membranes is now known to ce caused by the protein AOP 1 . This channel 
freely permits movement of water a ores s the cell membrane, but it is not 
permeated by other small, uncharged molecules or charged solutes. AQP1 is a 
tetramer with each sutunit containing an aqueous pcre likened to an 
hourglass formed by obverse ly arranged tandem repeats. Cryoelectron 
microscopy of reconstituted AQP1 membrane crystals has revealed the 



three-dimensional structure at 3-6 A. A^Pl is distributed in apical and 
basolateral membranes of renal proximal tubules and descending thin limbs 
as well as capillary endothelia. Ten mammalian aquaporins have been 
identified in water-permeable tissues and fall intc two groupings. Orthodox 
aquaporins are water- selective and include AQP2 , a vasopressin-regulated 
water- channel in renal collecting duct, in addition to AQPO, AQP4 , and 
AQP5 . Multifunctional aquaglyceropo r i ns AoP3, AQP7, and AQP9 are permeated 
by water, glycerol, and some other solutes. Aquaporins are being defined in 
numerous other species including amphibia, insects, plants, and microbials. 
Members of the aquaporin family are implicated in numerous physiological 
processes as well as the pathophysiology cf a wide range of clinical 
disorders. Reprinted by permission of the publisher. 
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ABSTRACT: Molecular chaperones, including the heat-shock proteins (Hsps), 
are a ubiquitous feature of cells in which these proteins cope with 
stress - i nduced denaturation of other proteins. Hsps have received the most 
attention in model organisms undergoing experimental stress in the 
laboratory, and the function of Hsps at the molecular and cellular level is 
Decerning well understood in this context. A complementary focus is now 
emerging on the Hsps of both model and n:mm:del organisms undergoing stress 
in nature, on the roles of Hsps in the stress physiology of whole 
multicellular eukaryotes and the tissues and organs they comprise, and on 
the ecological and evolutionary correlates of variation in Hsps and the 
genes that encode them. Th:s focus discloses that (a) expression of Hsps 
can occur in nature, (b) ail species have hsp genes but they vary in the 
patterns of their expression, (c) Hsp expression can be correlated with 
resistance to stress, and (d) species' thresholds for Hsp expression are 
correlated with levels of stress that they naturally undergo. These 
conclusions are now well established and nay require little additional 
confirmation; many significant questions remain unanswered concerning both 
the mechanisms of Hsp-mediated stress tolerance at the organismal level and 
the evolutionary mechanisms that have diversified the hsp genes. With 
permission, from the Annual Review of Physiology, Volume 61, 1999, by 
Annual Reviews Inc. (ht.tp: 7www.annurev.org } . 
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ABSTRACT: Plant - suspension cells are reviewed as an in vitro system 

for the production of recombinant protein under carefully controlled 
certified conditions. Free cell suspensions are considered to be the 
most suitable for large-scale ape 1 i cat ions in the biotechnology 
industry. Plant species used for generation and propagation of 

suspension cell cultures include Arabidopsis sp . , Catharanthus 
sp., yew (Taxus sp . ) , rice (Oryza sativa), soybean Glycine max), 
alfalfa (Mecicago sativa) and tobacco (Nicotiana tabacum) . Plant cell 
suspensions can be cultivated in shake flasks or culture vessel using 
batch, fed-batch, perfusion and continuous culture. For recombinant 
protein production Agrobacter ium sp. -mediated transformation, 
microparticle bombardment, elect ropo rat ion of protoplasts or virus 
vectors can all be used. Tobacco suspension cell cultures have 
been used to express IgGs, Fab fragments, single chains, bispecific 
antibody fragments and fusion proteins. Tobacco BY-2 cells have been 
used for culture using a working volume of 40 1. A 10% (v/v) inoculum 
with a culture time of 150 hr produced a yield of 7.5 kg fresh cell 
weight . (52 ref ) 
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AUTHOR* Ingram Heidi M; Livesey Nancy L; Power J Brian; Davey Michael R (a! 
AUTHOR ADDRESS: (a) Plant Science Division, School of Biosciences, 

University of Nottingham, University Park, Nottingham, NG7 2RD**UK 
JOURNAL: Acta Physiologiae Plantarum 23 (2):p221-239 2001 
MEDIUM . print 
ISSN: 0137-5831 
DOCUMENT TYPE: Art i lie 
RECORD TYPE: Abstract 
LANGUAGE - Engl ish 
SUMMARY LANGUAGE: English 

ABSTRACT Wheat transformation techno! oav has oroaressed 




rapidly during the past decade. Initially, procedures developed for 
prctcplast isolation and culture, el ect r cporat ion- and polyethylene 
glyccl ( PEG) - induced DMA transfer enabled foreign genes to be introduced 
into wheat cells. The development of biolistic (mic rop roj ect ile) 
r. ombardment procedures led to a more efficient approach for direct gene 
transfer. More recently, Agrobacterium-medi ated gene delivery procedures, 
initially developed for the transformation of rice, have also 
teen used to generate transgenic wheat plants. This review 
summarises the considerable progress in wheat transformation 
achieved during the last decade. An increase in food production is 
essential in order to sustain the increasing world population. This could 
he achieved by the development of higher yielding varieties with improved 
nutritional quality and tolerance to biotic and abictic stresses. 
Although conventional breeding will continue to play a major role in 
increasing crop yield, laboratory-based techniques, such as genetic 
transformation to introduce novel genes into crop plants, will be 
essential m complementing existing breeding technologies. A decade ago, 
cereals were considered recalcitrant to transformation. Since then, 
a significant research effort has been focused on cereals because of 
their agronomic status, leading to improved genetic transformation 
procedures (Bomminem and Jauhar 1 997 i . Initially, the genetic 
transformation of cereals relied on the introduction of DNA into 
protoplasts and the subsequent production of callus from which fertile 
plants were regenerated. More recently, major advances have been 
accomplished in the regeneration of fertile plants from a range of source 
tissues, providing an essential foundation for the generation of 
transgenic plants. This review summarises procedures, vectors 
and target tissues used for transformation, highlights the 
limitations of current approaches and discusses future trends. The 
citation of references is limited, where possible, tc the most relevant 
or recent reports. 

2001 
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Transgenosis of Arabidopsis thaliana fcr understanding plant gene structure 

and f unctions . 
AUTHOR: Cndrcj Miles (a) 

AUTHOR ADDRESS : (a) Institute of Plant Mclecular Biclogy, Academy of 
Sciences of the Czech Republic, Branisovska 31, OZ-3 n 005, Ceske 
Budej ovice* *Czech Republic 

JOURNAL: Biolcgia (Bratislava) 56 (l):pi-5 February, 2001 

MEDIUM: print 

ISSN': 0006 -3088 

DOCUMENT TYPE: Literature Review 
RECORD TYPE: Abstract 
LAI J -.7 U AGE : English 
SUMMARY LANGUAGE: English 

ABSTRACT: Insertion mutagenesis of" Arabidopsis thai lana is reviewed 
as efficient means to clone genes known only by phenotype and to 
correlate gene sequence and function. Random insertions of T-DNA or 
modified maize transpsons introduced int.: A. thaliana genome by 
Agrobacterium tumefaciens lead to mutations. The mutation sites^ are 
tagged by the T - DNA cr modified transposes sequences and they can be 
cloned by plasmid rescue or i PGR . In order to have 95% orobatilitv of 
hitting all A. thaliana genes, 100 000 independent insertion lines should 
be induced and this number nas a 1 ready been nearly reached . Onlv minor i tv 
or insertion mutations are connected with distinct phenotypic effect, but 



all insertion mutations in the chosen qen 
polling insertion lines and utilizat 
reverse genetic attitudes. 
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Agr bacterium-mediated transformation of cereals: From technique 
development to its application. 

^™\^^f a : 0l : CZyk Anna(a) <* 0rc2 Y k Waclaw(a); Przetakiewicz Anna(a) 
A JT:il-k ADDRESS: ( a ) Department of Biotechnology and Cytogenetics, Plant 

r.itred:ng and Acclimatization Institute, 05 - 8-7 0, Blonie* ^Poland 
JOURNAL: Acta Physioiogiae Plantarum 22 (lf : p^7-88 2000 
ISSN: 0137-5881 

DoCOKENT TYPE: Literature Review 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

ABSTRACT: Ag robacter ium tumef aciens is a very useful vector to 

transfer foreign genes into dicotyledonous cells. Monocotyledonous 
especially cereals, were considered outside the host range of the 
bacteria. The main, alternative technique of transformation 
Developed for them was delivery of naked DNA (e.g. micro -pro j ect i le 
bombardment, electroporat ion of protoplasts). The results of 
Agrobacterium-mediated transformation of cereals accumulated during 
tne last few years confirmed that the methcd was reliable and repeatable 
also fcr this group of plants. The most important advantages of 
Agro-based system include relatively hiqh transformation 
erfvciency, integration of defined piece of DMA (transgene) frequently 
a s::ngle copy, Mendelian transmission tc the next generation, simple 
transformation procedure and lower cost of equipment than 
o:o.iistic. Discussed are the crucial factors of successful 
A=robacterium-mediated transformation of cereals: type of plant 
tissue used, A. tumefaciens strains and plasmids (vectors), 
activation of bacterial virulence system and promoter, reporter as well 
as se.lecta.cle genes applied for transgene instruction. The review 
contains examples of Agrobacte r ium- based transformation mPflinHc an H 
practical opportunities of their application as well as the list and 
d-scription of cereal transgenic plants (rice, maize, 
wheat ana barley) obtained after Agrobacter ium-mediated 
transformation . 

2000 
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Publisher: CAB 1 PUBLISHING, C/0 PUBLISHING DIVISION, WALL 1NG FORD OX10 

8DE , CXON, ENGLAND 
Language: English Document Type: REVIEW 

Abstract: Agrobac ter mm rhi zogenes -mediated transformation has teen 

used to'obtain transgenic plants in 89 different taxa, representing 79 
species from 55 genera and 2^ families. A diverse range of 
dicotyledonous plant families is represented, including one Gymnosperm 
family. In addition to the Ri plasmid, over half these plants have been 
transformed with foreign genes, including agroncmical ly useful 
traits. Plants regenerated from hairy routs often show altered plant 
morphology such as dwarfing., increased noting, altered flowering, 
wrinkled leaves and/or increased branching due to rol gene expression. 
These altered phenotypic features can have potential applications for 
plant improvement especially in the horticultural industry where such 
morphological alterations may be desirable. Use of A. rhizogenes and 
rol gene transformation has tremendous potential for genetic 
manipulation of plants and has been of particular benefit for 
improvement of ornamental and woody plants. 
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Author (s): Smith N (REPRINT; ; Kilpatrick JB ; Whitelam GC 

Corporate Source: ADAS Nutr Sci Res Uni t , Alcester Rd/Stratford Upon Avon 
CY3^ 9Rg//'England/ (REPRINT 1 ; ADAS Nutr Sc. Res Unit , Stratford Upon 
Avon CV37 &RQ/ /England/ ; ADAS Rosemaund , Here ford HR1 3 PG/ / Engl and/ ; 
Urriv Leicester , Dept Biol , Leicester LEI "RH/Leics /'England/ 

Journal: CRITICAL REVIEWS IN PLANT SCIENCES, 2001, Y20, N3 , P215-249 

ISSN: 0735-2689 Publication date: 20010000 

Publisher: CRC PRESS LLC, 2000 CORPORATE BLVD IJW, JOURNALS CUSTOMER 

SERVICE, BOCA RATON, FL 3 3431 USA 
Language: English Document Type: FEVIEW 

Abstract: Recent reports suggest the transfer cf superfluous DNA sequences 
to plant genomes during transformation processes. This 
review investigates the evidence from the published literature 
for the prevalence of this phenomenon and highlights methods to limit 
or prevent DNA transfer and subsequent potentially detrimental 
evolutionary consequences . 

Evidence for superfluous foreign DNA transfer using both 
Agrobacterium-mediated transformation and direct DNA transfer 
methods such as microproj ect i le bombardment and PEG-mediated 
transformation of protoplasts is reported. In the case of 
Agrobacterium-mediated transformation, the lack of information cn 
the integration of sequences frcrn outside of the T - DNA borders has been 
due to the general belief by researchers that T - DNA processing is 
precise. This assumption was based on analysis of T-DNA in tumors and 
as a result the majority of T - DNA integration events have been 
identified exclusively using DNA probes, which are homologous only to 
DNA from within the T-DNA borders. Where direct gene transfer protocols 
are employed, any part of the transforming plasmid and indeed 
accompanying carrier DNA may be tome integrated into the plant genome, 
rhe main body of evidence proving mat superfluous vector DNA 
sequences are present in plant genomes transformed using direct 
transfer methods is confined to tne identification of plasmid 
roncatamers integrated into plant genomes. 

Tne limited amount of recorded evidence pertaining to superfluous 
vector DNA integration in transgenic plants and transformed 

tissues makes it impossible to draw definitive conclusions as to the 



factors involved in promoting this phen : men :>n . However, there are 
methods available foi removing superfluius sequences from transgenic 
plants. These have been develrped for tne removal of selectable marker 
genes, whose presence in transgenic plants has been a source of much 
controversy, but can equally be applied to otner DNA sequences. 
Suggestions have been made m the review that might limit or 
prevent the integration of superfluous vector sequences during 
transformation procedures; however, these are not proven and 
further research is required. 
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Resistance and tolerance to barley yellow dwarf in cereals: new 
perspectives . 

Barbieri, R . L. ; Oliveira, A. C. de; Carvaiho, F . I. F. de 
Departamento de Fitotecnia, Jmversidade Federal de Pelotas, Caixa 
Postal 354, 96001.970, RS , Brazil. 

Journal of New Seeds vol. 2 -2) : p. 23-3 5 

Publication Year: 2000 

ISSN: 1522-886X -- 

Language: English 

Document Type: Journal article 

Barley yellow dwarf is a cereal virus disease transmitted by 
aphids. It is an important factor of yield losses for all cereals, 
including wheat, barley , oat and triticale. It is caused by 
related viruses known as BYDVs, members of the Luteoviridae family. 
Selection for resistance and tolerance to BYDVs is not an easy task to 
accomplish in breeding programs, because they suffer high environmental 
influence. In the last years, biotechnology has presented some approaches 
to complement traditional breeding programmes. These include 
identification of molecular markers linked to resistance and tolerance 
genes, in order to make possible marker assisted selection, and 
transformation of hosts with genes conferrinc resistance to BYDVs. 
55 ref. 
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Wheat starch modification through biotechnology. A 
Baga, M.; Repellin, A.; Demeke, T.; Caswell, K.; Leung, N . ; Abdel-Aal, V 
E. S.; Hucl, P.; Chibbar, R. N. ' 

Plant Biotechnology Institute, National Research Council of Canada, 110 
Gymnasium Place, Saskatoon S7N GW9, Canada. 
Starc:i/ Starke vol. 51 (4): p. 111-116 
Pud ligation Year: 1999 
ISSN: 0038-9056 
Language : Engli sn 
Document Type: Journal article 

Natural mutations that affect: the amy 1 cse/ amy lope st in ratio in starch 
are unlikely to develop naturally m wheat due t: its al lohexap loid 
genome (2n = 6x; AABBDD). B: Dt ecnnclogioa 1 techniques to modify 
wheat starch are reviewed. One of tne strategies to modify 
wheat starch structure involves identification of germplasms with 
null alleles for starch biosynthetic genes, followed by exchange of 
functional alleles with the identified null alleles through classical 
P; an - breeding. This technique nas successfully been used to comoine the 
three null alleles for granule ■ bound starch synthase 1 to develop a 



wheat line that produces amy] opect 1 n - ri (>95%) starch (waxy 
starch). Another strategy to alter expression levels of 'starch 
b LC-synthet ic genes employs recent advances in molecular biology and 
genetic engineering of wheat . For this approach, various 
Tz>nocc tyledon vectors have been developed that drive expression of 
wheat starch branching enzyme I (SBEI) cDNA sequences in the 
anti-sense orientation. Several of the wheat cell lines 
transformed with the ant i- sense vectors express branching 
enzyme (BE) activity at a significantly lower level than non - 
transformed cells. One transgenic wheat plant expressing the 
anti-sense SBEI RNA produces a 10-fold lcwer level of BE activity in 
kernels than wild- type wheat. Analysis of starch produced from the 
transgenic plant shows that starch structure and properties have been 
altered. 57 ref . 



8 '3,AB/8 (Item 1 from file: 98) 

DIALOG ( R ) File 98:General Sci Ab>s / Ful 1 - Text 
(c 2002 The HW Wilson Co. All rts. reserv. 

04 93 54 90 H.W. WILSON RECORD NUMBER: BGSA021854 90 

Poverty and environmental degradation: challenges within the global 

economy . 
Kabogunje, Akin L 

Environment v. 44 nol (Jan. /Feb. 2002) p. 8-18 
SPECIAL FEATURES: bibl f il ISSN: 0013-9157 

LANGUAGE: English 
COUNTRY OF PUBLICATION: United States 
WOPD COUNT : 7 55 8 

AESTF ACT : The challenges of dealing with poverty and environmental 
degradation within the context of the global economy are discussed. 
Deepening poverty and environmental degradation are linked, and since the 
end cf the Second World War, the visibility and extent of both of these 
phenomena has increased. This has occurred in spite of the efforts of the 
UN and related international agencies to pre mote global development in a 
series of well -publicized sccial and economic development efforts. 
Globalization is perhaps the single most important development in the world 
today. Although it ^ exacerbates poverty in seme places and among some 
groups, globalization also has a democratizing potential that may be 
essential to breaking out of poverty. 
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A waterborne outbreak of Escherichia coli 0157 :H7 infections and hemolytic 

uremic syndrome: implications for rural water systems. 
01. sen, 5:-nja U 

Miller, Oayle; Breuer, Thomas 

Emerging Infectious Diseases (Emerging Infect Dis') v. 8 no4 (Apr ^00°) p 
3 7Q-5 
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Roie of gravity waves in triggering deep ::'r.ve:tion during TC 3A COARE 
Lac, C 

La fore, J.-P; Redelsperger , J.-L 

Journal of the Atmospheric Sciences (J Atmcs Sci) v. 59 no8 (Apr. 15 2002) 
p. 1293-316 

SPECIAL FEATURES: bibl graph il ISSN: 0022-4 92 8 

LANGUAGE : English 
20UNTRY OF PUBLICATION: United States 
WORD COUNT: 10 97 1 

ABSTRACT: The role of gravity waves in the initiation of convection over 
ocean it regions during the Tropical Ocean Gl:>bal Atmosphere Coupled 
(Ocean -Atmosphere Response Experiment (TOGA COARE) experiment is 
investigated. First, an autocorrelation method is applied to infrared 
temperature observations of convective event; from satellite images. It 
reveals that new deep convective cells cften occur a few hours after a 
previous intense event at a typical distance of a few hundred kilometers. 
Such fast moving modes (faster than 15 m s-i; are interpreted as the trace 
of gravity waves excited by previous convection and contributing to trigger 
further convection. Second, the specific case of 11-12 December 1992, 
curing which an active squall line is generated after the collapse of a 
previous mesoscale convective system (MCS) nearby, is analyzed with a 
ncnhydrostatic model. The triggering of the second MCS is well reproduced 
explicitly, owing to the use of the two-way interactive grid nesting. The 
convective source appears to emit pulses of gravity waves on a wide range 
cf small scales. On the contrary, the troposphere response to the 
convective source exhibits a spectral simplicity. A slowly evolving mode, 
characterized by an ascent in the PBL and a compensating subsidence in the 
free troposphere, favors shallow 7 convection and inhibits deep convection, 
respectively. Traveling modes propagating away from the convective source 
are characterized by a fast mode { { s imi Lar > 5 C m s-1) and a slower mode 
\ < s ] n i. I a r ) 2 5 m s-1) associated with the convective and stratiform 
development of the source, respectively, in agreement with previous 
studies. A budget analysis reveals the different factors leading to the 
deep convection triggering. First, an active PBL characterized by strong 
surface fluxes and mean ascent, initiates shallow convection, lasting about 
2 h, inhibited above by the subsiding motions maintaining a dry layer. 
Second, horizontal advection of moist ana cciler air at midlevels, and 
dettamment from cumuli, contribute to destrcy the dry air layer capping 
the shallow convective layer. Finally, vertical advection induced by the 
gravity waves passage modulates the vapor and temperature evolution. 
Ascending phases favor moistening and cooling, whereas subsiding phases 
stop these effects, delaying the deep convection onset. The triggering 
occurs after a strong subsidence, when the ascent phases of deep and 
shallow modes are combined. Reprinted by permission of the publisher. 
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Predicting the risk of Lyme disease: habitat suitability for Ixodes 

scapular is in the north central United States. 
Guerra, Mart a 

Wa 1 ke r , Edward ; Jones , Carl 

Emerging Infectious Diseases (Emerging Infect Lis) v. 8 no3 (Mar. 2002) p. 
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AB3TRA2T: The distribution and abundance of Ixodes soapularis were studied 
in Wis:cnsin, northern Illinois, and portions ■: t the Upper Peninsula of 
Mionigar. by inspecting small mammals for ticks and by collecting questing 
ticks in state parks and natural areas. Environmental data were gathered at 
a LDoal level (i.e., micro and me so levels), and a geographic information 
system (CIS) was used with several digitized coverages of environmental 
data t:> create a habitat profile for each site and a grid map for Wisconsin 
and Illinois. Results showed that the presence and abundance of I. 
scapular is varied, even when the host population was adequate. Tick 
presence was positively associated with deciduous, dry to mesic forests and 
alflsol-type soils of sandy or loam-sand textures overlying sedimentary 
rock. Tick absence was associated with grasslands, conifer forests, wet to 
we: ^esic forests, acidic soils of low fertility and a clay soil texture, 
and Precambrian bedrock. We performed a discriminant analysis to determine 
environmental differences between positive and negative tick sites and 
derived a regression equation to examine the probability of I. scapularis 
presence per grid. Both analyses indicated that soil order and land cover 
were the dominant contributors to tick presence. We then constructed a risk 
r.ap indicating suitable habitats within areas where I. scapularis is 
already established. The risk map also shows areas of high probability the 
tick will become established if introduced. Thus, this risk analysis has 
roth explanatory power and predictive capability. Reprinted by permission 
of the publisher. 
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Ambient air pollution and risk of birth defects in southern California. 

Rite, Beate 

Yu, Fei; Fruin, Scott 

American Journal of Epidemiology (Am J Epidemiol) v. 155 nol (Jan. 1 2002) 
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ABSTRACT: The authors evaluated the effect of air pollution on the 
occurrence of birth defects ascertained by the California Birth Defects 
Monitoring Program in neonates and fetuses delivered in southern California 
in 1.98^- 1 993. By using measurements from ambient monitoring stations of 
carbon monoxide (CO), nitrogen dioxide, ozone, and particulate matter <10 
mm in aerodynamic diameter, they calculated average monthly exposure 
estimates for each pregnancy. Conventional, polytcmous, and hierarchical 
logistic regression was used to estimate odds ratios for subgroups of 
Cardiac and orofacial defects. Odds ratios for cardiac ventricular septal 
defects increased in a dose - response fashicn with increasing second-month 
c: exposure (odds ratio (OR) 2nd quartile CO 1.52, 95% confidence interval 
'2.1): 1.05, 2.48; OR3rd quartile CO - 2.09, 9E% CI: 1.19, 3.67; 0R4th 
q..arti.le CO - 2.95, 95% CI: 1.44, 6.05). Similarly, risks for aortic artery 
and malve defects, pulmonary artery and valve anomalies, and conotruncal 
defects increased with second-month ozone exposure. The study was 
inconclusive for other air pollutants. The authors' results are supported 
ty the specificity of the timing of the effect, and some evidence from 
animal data; however, this is the first known study to link ambient air 
pollution during a vulnerable window of development to- human malformations. 
Confirmation by further studies is needed. Reprinted ty permission of the 
publ : sher . 
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Madagasikaria (Malpighiaceae) : a new genus from Madagascar witih 

implications for floral evolution in Ma 1 pigh iaceae . 
Davis, Charles C 

American Journal of Botany !Am J Bot) v. 89 no4 (Apr. 2002) p. 699-706 
SPECIAL FEATURES : bibl il ISSN: 0002-9122 

LANGUAGE : Engl ish 
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ABSTRACT: Madagas ika r i a andersonii is described here as a new genus and 
species of Malpighiaceae from Madagascar. The phylogenetic placement of 
Madagasikaria was estimated by using combined data from ndhF and trnL-F 
chloroplast sequences and phytochrome (PHYC) and ITS nuclear sequences. It 
terms a strongly supported clade with the Malagasy endemic genera 
Rhynchz-phora and Microsteira. Despite nearly identical floral morphology 
among species in this clade 'here called the madagas ikarioid clade) , these 
genera are easily distinguishable en the basis of their fruits. The 
sch i rzocarpic fruits of Madagasikaria have distinctive mericarps. Each 
mericarp has a lateral wing, which completely encircles the nut, and a 
peculiar dorsal wing, which folds ever cn itself. The morphology of this 
fruit suggests that the homology of the unusual wing in Rhynchophora is 
lateral in nature and represents a reduced wing similar to the lateral wing 
in Madagasikaria . Taxa in the madagas ikarioid clade all appear tc be 
morphologically androdioecicus and functionally dioecious, producing both 
stammate and "bisexual" (i.e., functionally carpellate) individuals. This 
condition appears to be exceedingly rare in flowering plants and has 
important implications for floral evolution within Malpighiaceae. 
Neotropical Malpighiaceae are pollinated by specialized oil-collecting 
anthophorine bees of the tribe Centridini and exhibit highly conserved 
floral morphology despite tremendous diversity in fruit morphology and 
haoit. These oil -collecting tees are absent from the paleotropi cs , where 
mjst Tenners of the Malpighiaceae lack both the oil glands and the typical 
fizral orientation crucial to pollination by neotrcpical oi 1 - col lect ing 
bees. The madagasikar ioids represent one shift from the neotropical 
pzilli nation syndrome among Old World Malpighiaceae. Reprinted by permission 
of the publisher. 
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Tne use of DNA sequencing (ITS and trnL-F), AFLP, and fluorescent in situ 

hybridization to study allopolyploid Miscanthus (Poaceae). 
Hodkinson, Trevor R 
Hase, Mark W ; Takahashi, Chigusa 
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ABSTRACT. Two clones of Miscanthus, grown under the names M. Xgiganteus 
and M. sacchari f lorus , have teen used in b.iomass trials in Europe, but 
neither the identity of these clones nor their origin has been established. 
DNA sequencing, amplified fragment: length polymorphism (AFLP), and 
chromosome studies confirm that M. Xgiganteus is an ailotriploid (2n - 3x = 
5^ combining genomes from M. sinensis ;2n = 2x - 38) and M. saccharif lorus 
i2n - 38 :>r 76). Two alleles of the internal transcribed spacer of 18S-25S 




nuclear ribosomal DNA (ITS) were discovered in polymerase chain reaction 
products of M. Xgiganteus. Cloning of these revealed that one matched M. 
sinensis and the other M. sacchari f lours . Plastia trnL intron and trnL-F 
sparer sequences showed that the maternal lineage of M. Xgiganteus was M. 
sarcharif lorus . Fluorescent in situ hybridization. FISH, was used to 
investigate genome organization in Miscanthus but was unable to 
differentiate between the different parental genomes present in M. 
Xgiganteus, indicating that two parental genomes are still extremely 
sim Liar at the repetitive DIJA level. This study is an example in which rDNA 
sequences and AFLP fingerprints permit, identification of the parental 
genomes in a hybrid, but FISH methods, at the repetitive DNA level 
; including genomic m situ hybridization. GISH) , were unable to do so 
because their sequences remain too similar. Reprinted by permission of the 
pub '. i sher . 
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Hyp: viruses and chestnut blight: exploiting viruses to understand and 

modulate fungal pathogenesis. 
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Nuss, Donald L 

^Annual Review of Genetics v. 35 (2 001) p. 1-29 
SPECIAL FEATURES: bibl il ISSN: 0066-4197 

LANGUAGE : English 
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WORL COUNT: 13 672 

ABSTRACT: Fungal viruses are considered unconventional because they lack 
an extracellular route of infection and persistently infect their hosts, 
:1 ten in the absence of apparent symptoms. Berause mycoviruses are limited 
to intracellular modes of transmission, they :an be considered as intrinsic 
fungal genetic elements. Such long-term genetic interactions, even 
inwlving apparently asymptomatic mycoviruses, are likely to have an impact 
on lungal ecology and evolution. One of the clearest examples supporting 
this view is the phenomenon of hypovi rulence (virulence attenuation) 
observed for strains of the chestnut blight fungus, Cryphonectria 
parasitica, harboring members of the virus family Hypovi ridae. The goal of 
th.s rhapter is to document recent advances in hypovirus molecular genetics 
and to provide examples of how that progress is leading to the 
identification of virus - encoded determinants responsible for altering 
fungal host phenotype, insights into essential and dispensable elements of 
hypovirus replication, revelations concerning the role of G-protein 
signaling in fungal pathogenesis , and new avenues for enhancing biological 
control potential. Reprinted by permission of the publisher. 
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ABSTP ACT Evolutionary biology is widely per:eived as a discipline with 
relevant; that lies purely in acadeiria. Until recently, that perception was 
Jaroeiy true, except for tne often neglected role of evolutionary biology 
m tne improvement of agricultural crops and animals. In the past two 
derides, however, evolutionary biology has assumed a broad relevance 
extending far outside its original rounds. F hy 1 ogenet ics , the study of 
Carwi.n's theory of "descent witn mod i f i o 3 1 1 c n , " is now the foundation of 
disease t: racking and of the identification of Creoles in medical, 
p n a rma ccGcg i oa 1 , or conservation settings It further underlies 
t i : i nf ornat i :s approaches to the analysis of genomes. Darwin's "evolution 
c ' ; natural select ion" is r-eing usee m many contexts, from the design of 
t i : to chnol ogy protocols to create new drugs and industrial enzymes, to the 
av:i dance of resistant pests and microbes, to the development of new 
computer technologies. These examples present oppcrt.ni: ies for education 
of tne public and for nont radit lona 1 career paths in evolutionary biology. 
They also- privide new research material for people trained in classical 
approaches . Reprinted by permission of tne publisher. 
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A~ 3TRACT • The goal of this study was to u 
o t ee a i no sys t em , mat i ng sys t em, and exp res 
t n e no i m a p n r : d i t i c , p r i. ma r i 1 y humm i ng n i r d 
s n : rt - I i- -eo perennial Silene virgin ica. We 
h and ■ out crossed pollinations in tne field, 
o t s e r v at : o n s wit h in i n d i v i du a 1 f 1 o we r s a nd 
f r om f 1 -owe ring plants for a genetic e s t i m a 
rate. >.'e quantified the opportunity for gei 
days each plant exhibited simultaneous m='-=- 
ao/ncntonous expression of male- and f email 
emulative inbreeding depression based on g 
p v : d u c t i on in the glass hou s e wa s \ s i m i 1 a r ■ 4 
e s t i m a t e d hi gh ou t c r o s s i ng rate of A : . F 1 
s : r o ' ru; t e mp^ o r a 1 z> r o 1 a n d r y w i t n i n e a c n f 1 o w e 



laie a : 
f - r ^ 



oompdete spatial separation between 
flower (ner 'oogamy! . Cn average, 2;-% 
f ema le -phased flowers present on an individ 
estimate of inbreeding depression is comp'at 
matin:: system and the amount of selfmg cos 
^eitouogamy. This study illustrates the uti 
causes and tne ::n;e:.en:es of inbreeding v 
insights m:o the evolution of plant mating 
p - ::vv; ; : n of tne piuclisher. 
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the interaction among 
oreedmg depression in 
, i t e rop a rc-us , 
hand - se I f ed and 
detailed floral 
nd a s s a y e d adu It tissue 
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as the p= rop-o r t i on of 
1 e function, i.e., 
flowers. Expression of 
n rate and total flower 
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Traveling toxics: the science, policy, and management of persistent organic 

r .: 1 lut ants . 
Eck ley, Noelle 

Environment v. 4 3 no7 {Sept. 2 0C1) p. 24-36 

SPECIAL FEATURES: bibl f il map tab ISSN- 0013-9157 

LANGUAGE : Eng 1 i s h 
COUNTRY OF PUBLICATION : United States 
W'l^E COUNT: 7 5^3 

ABSTRACT: International agreements have sought to address the problems 
caused by the release of persistent organic pollutants (POPs). POPs are 
■organic chemicals characterized by their persistence in the environment, 
tendency to accumulate in the food chain, and ability to travel long 
distances in air and water, posing risks to human health and the 
environment far from the site of their release. Though most countries have 
banned these chemicals, international action tc address POPs does not 
merely codify the status quo. The signing of the Stockholm Convention, 
which includes several specific measures to regulate 12 POPs, on May 23, 
2001, is a notable example of such action. Indeed, the biggest upcoming 
po..::,:y challenge is the ratification and implementation of the convention; 
it: will enter force only after 50 countries ratify it. Other international 
activities on chemicals are ongoing, and seme address similar substances. 
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Wavelet analysis of simulated tropical connective clouds systems. Part II: 

decomposition of convective- sea le and mesoscale structure. 
Van : , Jun- Ichi 

Moncrieff, Mitchell W; Wu, Xiaoqing 

Uournal of the Atmospheric Sciences (U Atmos Sci) v. 58 no8 (Apr. 15 2001) 
p . S 6 3-76 

SPECIAL FEATURES: bibl graph il ISSN: 0022-4928 

LANGUAGE : Eng 1 i s h 
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WORD COUNT: 52 0 7 

ABSTRACT: Numerically simulated three-dimensional tropical convective 
systems were analyzed using a wavelet approach in which the vertical shear 
of the ambient wind is used as a decomposition criterion. The method 
oo;ect ively decomposes the simulated systems into their two primary 
ecrpenents, namely organized deep convection and a mesoscale stratiform 
region. This reproduces the standard model of highly organized mesoscale 
ccr.vective systems as well as giving an objective characterization of less 
organized regimes. It demonstrates the vertical component of wind shear as 
a statistically useful criterion m addition to its better known role as a 
quasideterministic mechanism controlling the organization of convection and 
its scale selection. Reprinted by permission of the publisher. 
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Transgenic msecticidal corn: the agronomic and ecological rationale for 

: t z use. 
Or t man, Elcion E 
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FLUXNET: a new tool to study the temporal and spatial variability of 

ecosystem-scale carbon dioxide, water vapor, and energy flux densities. 
Ba ldocch: , Dennis 
Falge, Eva; Gu, Lianhong 

Bulletin of the American Meteorological Society (Bull Am Meteorol Soc) v. 

82 noil (Nov. 2001) p. 2415-34 
SPECIAL FEATURES: bibl il map ISSN: 0003-0007 

LANGUAGE : English 
COUNTRY OF PUBLICATION: United States 
WORD COUNT: 13 2 02 

ABSTRACT: FLUXNET is a global network of micrometeorological flux 
measurement sites that measure the exchanges of carbon dioxide, water 
vapor, and energy between the biosphere and atmosphere. At present over 14 0 
sites are operating on a long-term and continuous basis. Vegetation under 
study includes temperate conifer and broadleaved (deciduous and evergreen) 
forests, tropical and boreal forests, crops, grasslands, chaparral, 
wetlands, and tundra. Sites exist on five continents and their latitudinal 
distribution ranges from 70-'degree}N to 30{degree>S. FLUXNET has several 
primary functions. First, it provides infrastructure for compiling, 
archiving, and distributing carbon, water, and energy flux measurement, and 
meteorological, plant, and soil data to the science community. (Data and 
site information are available online at the FLUXNET Web site, 
http://www~eosdis.ornl.gov/FLUXNET/.) Second, the project supports 
calibration and flux intercompar i son activities. This activity ensures that 
data from the regional networks are i nte rcomparable . And third, FLUXNET 
supports the synthesis, discussion, and communication of ideas and data by 
supporting project scientists, workshops, and visiting scientists. The 
overarching goal is to provide information for validating computations of 
net primary productivity, evaporat ion , and energy absorption that are being 
generated by sensors mounted on the NASA Terra satellite. Data being 
compiled by FLUXNET are being used to quantify and compare magnitudes and 
dynamics of annual ecosystem carbon and water balances, to quantify the 
response of stand-scale carbon dioxide and water vapor flux densities to 
controlling biotic and abiotic factors, and to validate a hierarchy of 
soil - p] ant -atmosphere trace gas exchange models. Findings so far include 1) 
net CO 2 exchange of temperate broadleaved forests increases by about 5.7 g 
C m-2 aay-1 for each additional day that the growing season is extended; 2) 
the sensitivity of net ecosystem C02 exchange to sunlight doubles if the 
sky is cloudy rather than clear,- 3) the spectrum of C02 flux density 
exhibits peaks at timescales of days, weeks, and years, and a speztral cap 
exists at. the month timescale; 4) the optimal temperature of net 002 
exchange varies with mean summer temperature; and 5) stand age affects 
carbcn dioxide and water vapor flux densities. Reprinted by permission of 
the c ubl i sher . 
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Peralta, Iris E 
Spooner, David M 

American Journal of Botany (Am J Bot) v. 88 nolo (Oct. 20C1) p. 1888 - 902 
St-'EOIAL FEATURES: bibl. ll map ISSN: C 002 -912 2 

L f AM LTJA 3E : Engl .1 sh 
:OUNT?.Y OF PUBLICATION: United States 
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ABSTRA 0 r : Eight wild tomato species are native to western South America 

rv.e to the Galapagos Islands. Different classifications of tomatoes 
nave been cased on morphological or biological criteria. Our primary goal 
was :.-:» examine the phy loger.e t i c relationships of all nine wild tomato 
species and closely related outgroups, with a concentration on the most 
■widespread and variable tomato species Scdanum peruvianum, using E'NA 
sequences :f the structural gene g ranu 1 e - oo«n d starcn synthase (GE3SI, or 
waxy) . Results show some concordance witn previous morphology-based 
classifications and new relationships. The ingro^p comprised a basal 
polytopy composed of the se 1 f - i ncompat i b 1 e green - f ru i ted species S. 
cnilense and the central to southern Peruvian copulations of S. peruvianum, 
S. nabrocnaites, and S. pennellii. A derived clade contains the northern 
Peruvian populations of S. peruvianum (also se 1 f - mc cmp-ac i ble , 
green - f r^i ted) , S. chmi e 1 ews k i i , and S. r.ecnckii ( self -compatible , 
green - f rui ted) , and the se 1 f - compa t i o 1 e and red- to orange- to 
-ye 1 low- fruited species S. cneesmamae, S. 1 ycc c e rs icum , and S. 
pimpinel 1 i folium. Out group relationships are largely concordant with prior 
■on loropl as: DNA restriction site pry 1 ogen i es , support S. j ug 1 and i f ol ium and 
S. ochranthum as the closest outgroup to tomatoes with S. lyoopers ico ides 
ar.c 0. sitiens as basal to these, and support allogamy, 

se 1 f - : n o ompat ib i 1 i ty , and green fruits as primitive in the tomato olade. 
Rep' r i n t ed by pe rm i s s i on o f t he pub 1 i sne r . 
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Functional significance of variation in bryophyte canopy structure. 
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AB 8 T ? A 8T : .1 n m«o s t b ry op ny t e s , the t n l o kn ess o f z o una a r y I aye r s (i.e., 
unstirred layers) that surrounds plant surfaces governs rates of water 
lies. Architectural features of canopies that influence boundary layer 
thickness affect the water balance of sryopreyt.es. Using field samples \9.3 
vr. diameter cushions) from 18 populations ill species) of mosses and 
1 i \ e rw : rt s , we eva 1 ua t ed t he re 1 a t i on s h i p- be t ween canopy s t ru c t u re and 
oruncary layer properties. Canopy stru.oto.re was characterized, using a 
contact surface probe to measure canopy oeptn along perpendicular transects 
a: spatial scales ranging from 0.3 to 3 0 mm on 150 points per sample. 
Semivariance in depth measurements at different spatial scales was used to 
estimate tnree architectural propertieo: surface roughness (Or/, the scale 
cr r c eg n n e s s e ^ e m e n t s v S r ..■ , ana tine s i a . e s u r r a c e texture, tne .arc e r 
■c n a r a c t e r i z ed dv tne fractal d i me n s i on ( L '"' o f t n e c a nc>py profile. Bou nd a r y 
1 ^',er properties were assessed by evaporation of ethanol from samples in a 
.•; : • ; tunnel at wind speeds from 0.8 to 4.2 m s and applied to characterise 
~er using principles of dynamic similarity ;i.e., using 
von less representations of ccndurtar.ee and flow) . In addition, 



# 



partible image velocimetry (P1Y) was used tc visualize and quantify flow 
over two species. Ail cushions exhibited the characteristics of turbulent 
as opposed to laminar boundary layers, and conductance increased with 
surface roughness. Eryophyte canopies with higher Lr had greater 
conductances at all wind speeds. Particle image velocimetry analysis 
verified that rcughness elements interacted with flew and caused turbulent 
eddies 10 enter canopies, enhancing evapora: icn. All three morphological 
features were significantly associated with evaporation. Wnen Lr, Sr, and D 
were incorporated with a flow parameter into a conductance model using 
nvltitle linear regression, the model accounted for 91% of the variation in 
mass transfer. Reprinted by permission of the publisher. 
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The distribution of estuarine and oceanic water masses on the southern 
shore of O'ahu, Hawai'i: ecological and coastal management implications, 
and n o v el me t h. o d o 1 c g y . 
Parnell, P 

Limnology and Oceanography (Limned Ocean cor) v. 4'= nc6 ;Sept. 2 0 0 1) p. 
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ABSTRACT: The distribution of estuarine ana oceanic water masses alon^ the 
sr..elf :f Mamala Bay, O'ahu, Hawaii, were determined by use of larval supply 
ana recruitment patterns of benthic invertebrate species, statle C and N 
isot.op'ic compositions of the susp>ens ion - f eea 1 ng bivalve, Spondylus 
te.nebr osus , turbidity, drifter, and CTE- data. Tne recruitment of different 
species among estuaries was used tc associate larval species with 
tart i o-l ar estuarine waters. Recruitment patterns of these species along 
one shelf were then used tc infer vacer-mass c i 3 1 r ibut ions along the sr.elf. 
Tne spatial recruitment pattern of an c cean: 0 ] ep a domorp h barnacle, 
rononocerma virgacum, was useful tc infer shelf areas exposed tc oceanic 
waters. Water-mass distributions inferred from the recruitment distribution 
■of these species concurred with spatial patterns of turbidity and stable C 
and K isotopic compositions of S . tenetrosus, as well as drifter 
o b s e l v at i 0 n s . W a t e r - ma s s d i s t r 1 . b u t : . 0 n s o b s e r v e d in this s t u a y also 
concurred with biological distributional patterns observed in other 
studies, such as distributions of nhy tcp lankt on and zooplankton and the 
distribution of coral bio-erosion in tne Bay. The ecological implications 
of tnis .vork include further evidence of the physical control of 
recruitment and biological pattern and tne possible control of patch 
dynamics on the scale of kilometers due to significant recruitment 
variability at this scale. The prevailing distribution of water masses 
determined in this study also has important i mp 1 1 0 a 1 1 ons for the management 
of '.vat er sheds associated with Mama la 3a y. Reprinted by permission of the 
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American Journal of Botany (Am J Bot } v. 88 nc7 (July 2001) p. 1214-22 
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ABSTRACT: Mating patterns have direct application to conservation because 
of: their influence on structuring genetic diversity within and among 
populations and on maintaining that diversity over time. We measured 
j: emulation and family outcrossing rates, biparental inbreeding, correlation 
of outcrossed paternity, and inbreeding coefficients in six populations 
i rem throughout the ecological range of tne endangered plant Eriogonum 
oval if ol lum var. vineum using naturally pollinated families. The taxon was 
primarily outcrossed: population outcrossing rates averaged 0.80 (SE 0.03) 
and family outcrossing rates averaged 0.88 (SE 0.03); neither rate varied 
among populations. Five population rates were significantly different from 
1 while family rates differed from 1 in only one population. We found high 
correlated outcrossed paternity and evidence for biparental inbreeding in 
five populations each. As expected from the predominantly outcrossed mating 
system, levels of diversity were high and inbreeding coefficients among 
maternal individuals were low (averaging -0.CE, SE 0.12). Differences 
between inbreeding coefficients of progeny (average 0.21, SE 0.06) and 
mothers indicated selection against homozygous offspring. These results 
indicate that it is important to maintain large populations to prevent 
increases in inbreeding and to maintain pollinator communities to 
facilitate outcrossing. Reprinted by permission of the publisher. 



e/3,AB/25 (Item 19 from file. 98) 

DIALOG < R) File 98: General Sci Abs /Full -Text 
tc-- 2C02 The HW Wilson Co. All rts. reserv. 

0 -4 r i 0 & 7 1 3 H.W. WILSON RECORD NUMBER: BGSA0 10 0 9^18 

Transition-matrix model of bioturbation and radionuclide diagenesis. 
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ABSTRACT: Bioturbation rates in muddy seciments are thought to be due 
primarily to the reworking activities of benthic deposit feeders. However, 
current mathematical models of bioturbation do not explicitly link rates cf 
particle mixing with realistic biological reworking mechanisms. To address 
tnis problem, I present a transition-matrix model of bioturbation that 
quantitatively links the reworking activities of individual organisms and 
c .immunity -- level part icle -mixing rates. Solutions to the model are presented 
f-::r two kinds of tracers; part icle- react ive radic nucl ides with a constant 
input flux and conservative tracers added to the sediment as a pulse. The 
m:del was used to predict the vertical pre files cf excess 234Th and 210Pb 
in the field. The model parameters were determined from benthic 
c:TTunity- structure data. Model predictions were then compared to measured 
pv: files of these tracers. -On the basis of this comparison, I inferred that 
maldanid polychaetes at the study site were collecting sediment at the 
sediment- water interface and depositing it at depth. This transpcrt 
mo-nanism had a large effect on the predicted tracer profiles. A 
sensitivity analysis of the model indicated tnat deposit feeding by tne two 
mvst abundant species, Mediomastus ambiseta and Nucula annulata, was the 
mvst important process determining tne burial rate of the tracers. The 
midel results also indicated that the combined effects of deposit feeding 
and sedimentation were sufficient to determine the vertical distributions 
of ex:ess 234Th and 210Pb at the study site. Reprinted by permission of the 
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ci ze - dependent sex allocation within f lexers of the annual herb Ciarkia 

nrguicvlata (Onagraceae) : ontogenetic and among -plant variation. 
Mazer, S.san J 
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ABSTRACT: The relative allocation of resources to male and female 
functions may vary among flowers within and among individual plants for 
mar.v reasons. Several theoretical modeLs cf sex allegation in plants 
t redact a positive correlation between the resource status of a flower or 
individual and the proportion of reproductive resources allocated to female 
function. These models assume that, independent of resource status, a 
negative correlation exists between ma Le and female investment . Focusing on 
tne allocation of resources within flowers, we tested these theoretical 
predictions and this assumption using the annual Ciarkia unguiculata 
rOnagraceae) . We also- sought preliminary evidence for a genetic component 
to these relationships. From 116 greerinc use - e _ 1 1 ivat ed plants representing 
:0 field-collected maternal families, multiple flowers and fruits per plant 
were sampled for gamete production, poller.: ovule ratio, seed number, ovule 
abortion, seed b iomas s / f ru i t , mean individual seed mass, and petal area. If 
sex all oration changes as predicted, tnen (1) assuming that flowers 
1: reduced early have access to more resources than those produced later, 
rasal f bowers stiould exhibit a higher absolute and proportional investment 
in female function than distal flowers anc (2) plants of high resource 
states [ large plants) sncula produce flowers with a nigher proportional 
investment in female function than trios e of low resource status. Witnin 
plants, variation in floral traits conformed to the first prediction. Among 
'plants and families, no significant effects of plant size (dry stem 
biomass) on intrafloral proportional sex allocation were observed. We 
detected no evidence for a negative genetic correlation between male and 
remade investment per flower, even wnen controlling fev plant size. 
Reprinted by permission of the publisher. 
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A variety of nut producing plants nave mutualistic 



,,ee d ■■ a i spersa I interactions with animals rodents and corvids) that scatter 
noard their nuts in tne soi 1 . One goals of this review are to 
summarize the widespread horticultural, botanical, and ecological 




Castanae, 2as t anops is , Lithocarpus, Ooryius, Aesculus, and Prunus ; to 
examine the evolutionary histories of these mutual istic interactions; and 
zd identify the traits of nut-bearing plants and nut -dispersing rodents and 
jays that influence the success of the mutualism. These interactions appear 
to have originated as early as the Paleocene, about 60 million years ago. 
Most nuts appear to have evolved from ancestors with wind -dispersed seeds, 
bsit the ancestral form of dispersal in almonds (Prunus spp . } was by 
frugivorous animals that ingested fruit. Nut -producing species have evolved 
a number of traits that facilitate nut dispersal by certain rodents and 
ccrvids while serving to exclude other animals that act as parasites of the 
mutualism. Nuts are nutritious food sources, often with high levels of 
lipids or proteins and a caloric value ranging from 5.7 to 153.5 kJ per 
propagule, 10-1000 times greater than most wind-dispersed seeds. These 
traits make nuts highly attractive focd items for dispersers and nut 
predators. The course of nut deve lopment tends to reduce losses of nuts to 
insects, microbes, and nondi spe rs ing animals, but despite these measures 
predispersal and postdispersal nut mortality is generally high. Chemical 
defenses (e.g., tannins) in the cotyledons or the husk surrounding the nut 
discourage some nut predators. Masting of nuts (periodic, synchronous 
production of large nut crops) appears to reduce losses to insects and to 
increase the number of nuts dispersed by animals, and it may increase 
c ross - po 1 ] Lnation . Scatter hoarding by rodents and corvids removes nuts 
from other sources of nut predation, moves nuts away from source trees 
where density-dependent mortality is high (sometimes to habitats or 
mlc rohab i tats that favor seedling establishment), and buries nuts in the 
soil (which reduces rates of predation and helps to maintain nut 
viability). The large nutrient reserves of nuts not only attract animal 
dispersers but also permit seedlings to establish a large photosynthet ic 
surface or extensive root system, making them especially competitive in 
low-light environments (e.g., deciduous forest) and semi-arid environments 
'.e.g., dry mountains, Mediterranean climates) . The most important 
pos testabl ishment causes of seedling failure are drought, insufficient 
light, browsing by vertebrate herbivores, and competition with forbs and 
grasses. Because of the nutritional qualities of nuts and the synchronous 
production of large nut crops by a species throughout a region, nut trees 
can nave per/asive impacts on other members of ecological communities. 
Nut -tearing trees have undergone dramatic changes in distribution during 
the last 16,000 years, following the glacial retreat from northern North 
America and Europe, and the current dispersers of nuts (i.e., squirrels, 
jays, and their relatives) appear to have been responsible for these 
Tjvement s . Reprinted by permission of the publisher. 
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ABSTRACT : This study assessed the levels of damage by leaf pathogens and 
their variability in terms of host: species, space (four mature forest 
sites) and season of the year (dry ar.d rainy] , and the mechanisms of 
infection in the understory of the Los Tuxtlas tropical rain forest. 
Sixty- five percent of the species surveyed in the dry season (N: 49} and 
64.9% of those surveyed in the rainy season iN - 57} were damaged by fungi. 




Leaf area damaged per plant, on average, was <1% (range: 0.25-20.52%) . 
There was considerable variation in the degree of infection among species, 
but not among sites and seasons. The survey shewed that 43% of the leaves 
were damaged by herbivores and pathogens concurrently, 16% showed damage by 
insert herbivory alone, and only l.4fc of the sampled leaves showed damage 
by pathogens alone. Pathogenicity assays experimentally confirmed that the 
predominant mechanism of fungal es taol i shment was wounding, such as that 
raused by herbivory (or other similar sources), and on^y rarely did 
infection occur through direct contact (without wounds 1 . The results 
revealed the omnipresence of Leaf fungal infect icn, although with low 
carnage per plant, and the importance of herbivorous insects in the 
facilitation of fungal infection in trcpical understory plants. Reprinted 
by permission of the publisher. 
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/iBSTRACT : We studied the effects of virus infection on dynamics of three 
Eupatcrium makinoi populations in contrasting light environments, Gora-dani 
■a shaded population) and Mmou 1 and Mmou 2 (open-site populations) . 
Censuses of the plants were taken for 8 yr in Gora-dani and 4 yr in Minou 1 
and Minou 2. After the epidemics of virus infection, most plants were virus 
infected at both sites. The number of plants and the proportion of 
flowering individuals decreased rapidly and simultaneously in the shaded 
population in Goradani . . By contrast, in the open-site populations of Minou, 
the proportion of flowering plants decreased first, and then the number of 
plants decreased gradually. Growth analysis of the plants in the Gora-dani 
population revealed that stem growth was significantly suppressed by 
infection and that flowering and survivorship of the infected plants 
decreased with reducing plant height. Since light availability affected 
plant growth and thereby flowering and survivorship, the differences in 
population dynamics between the two field sites could be caused by the 
differences in light environments. Although populations in open sites may 
persist for considerable periods after virus epidemics, the individual 
local populations of E. makinoi would eventually become extinct 
irrespective of light environments. Reprinted by permission of the 
oub 1 i she r . 
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ABSTRACT. Knowledge of both prokaryotic and eukaryotic organisms is 
essentia: to the study of molecular evolution. Their common ancestry 
mandates that their molecular functions share many aspects of adaptation 
and constraint, yet their differences in size, ploidy, and structural 
complexity also give rise to divergent evolutionary options. We explore the 
interplay of" adaptation, constraint, and neutrality in their evolution by 
the use of genetic variants to probe molecular function in context of 
molecular structure, metabolic organization, and phenotype -environment 
interactions. Case studies ranging from bacteria to butterflies, flies, and 
vertebrates emphasize, among other points: ;a) the importance of moving 
from initial recording of evolutionary pattern variation to studying the 
processes underlying the patterns, by experiment, reconstructive inference, 
or both; ,b) the' complementarity, not conflict, of finding different 
performance and fitness impacts of natural variants in prokaryotes or 
eukarvctes, depending on the nature and magnitude of the variants, their 
Ixaticns and roles in pathways, the nature of molecular function affected, 
and the resulting organismal phenotype- environment interactions leading to 
selection or its absence; (c) the importance of adaptive functional 
interaction of different kinds of variants, as in gene expression variants 
versus variants altering polypeptide properties, or interaction of changes 
in e.nzvmes 1 active sites with complementary changes elsewhere that adjust 
catalytic function in different ways, or coadaptation of different steps' 
properties in pathways; (d) the power afforded by combining structural and 
functional analyses of variants with study of the variants' 
phenotvpe -environment interactions to understand how molecular changes 
affect' (or fail to affect) adaptive mechanisms "in the wild." Comparative 
stud 1 / of prokaryotes and eukaryotes in this multif aceted way promises to 
deliver both new insights into evolution and a host o Reprinted by 
permission of the publisher. Reprinted by permission of the publisher. 
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ABSTRA2T: In order to understand the characters cn which sexual selection 
might oprate in plants, it is critical to assess the mechanisms by which 
collen competition and mate choice occur. To address this issue we measured 
a number of pos tpol 1 inat ion characters, ranging from pollen germination and 
tollen tube growth to final seed paternity, in wild radish. Crosses were 
cerformed using four pollen donors on a total of 16 maternal plants (four 
each from four families). Maternal plants were grown under two watering 
treatments to evaluate the effects of maternal tissue on the prccess of 
•rating. The four pollen donors differed significantly m number of seeds 
sire: and differed overall in tne mating characters measured. However, it 
w?.s difficult to- associate particular mechanistic characters with ability 
to sire seeds, perhaps because of interactions among pcllen donors within 
styles or among pollen donors and maternal plants. The process of pollen 
tube growth and fertilization differed substantially among maternal 
watering treatments, with many early events occurring more quickly in 




stressed plants. Seed paternity, however, was somewhat more even among 
pollen donors used on stressed maternal plants, suggesting that when 
maternal tissue is more competent, mating is slowed and is more selective. 
Reprinted by permission of the publisher. 
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ABS TRACT : Cerastium arcticum is an autogamous pioneer species with a 
distribution limited to the North Atlantic region. It has been suggested 
that such species must have survived in ice -free refugia on both sides of 
the Atlantic throughout the last, or even several, of the Pleistocene 
g lac rations, because they lack special adaptations for long-distance 
dispersal. To address the possibility for recent trans -Atlantic dispersal 
of C. arcticum, we analyzed random amplified polymorphic DNA { RAPD) and 
sequenre characterized amplified region (SCAR) differentiation among 26 
populations of this high-polyploid species. Three SCAR markers were 
obtained that verified the main patterns identified in the RAPD analysis. 
Eighty- four mult i locus RAPD phenotypes were observed in the 12 6 plants 
analyzed, based on 3 5 polymorphic markers. Mul t i variate analyses and 
analyses of molecular variance (AMOVAs) identified two highly divergent 
groups of populat ions : one arctic group (western and eastern Greenland, and 
the archipelagos of Svalbard and Franz Josef Land) and one nonarctic group 
(southern and northern Norway, and Iceland), indicating that C. arcticum is 
eomp:seci of two lineages with different evoluticnary histories. However, 
there was little geographic structuring within each lineage, in spite of 
the fact that both lineages are disjunct ly distributed across the Atlantic. 
Occurrence of very similar, in some cases even identical RAPD multi locus 
pheno-types on both sides of the Atlantic in this autogamous allopolyploid 
is most probably caused by postglacial dispersal. The present geographic 
distribution of C. arcticum may thus have been established after 
trans -Atlantic expansion from two Weichselian refugia, one for each 
evolutionary lineage. Unexpectedly, the level of intrapopulat ional 
variation increased towards the north. This may reflect that 
i nt.e rpopu 1 at lona 1 migration is most extensive in the treeless arctic 
environment, where the species has a more continuous distribution than in 
the more southerly areas. Reprinted by permission of the publisher. 
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AS 3 TRACT : A research - 1 eve 1 community cf mathematicians developed in the 
United States in the closing quarter of the nineteenth century. Since that 
time, American mathematicians have regularly paused to assess the state of 
their rommunity and to reflect on its mathematical output. This paper 
analyzes a series of such reflect ions lAmbeginning with Simon Newcomb ' s 
thoughts on the state of the exact sciences in America in 1874 and 
culminating with the 1988 commentaries on the IPdproblems of mathemat ics IDD 
disrussed at Princeton's bicentennial celebrations in 1 94 6 IAmaga inst a 
ra .i^irop of broader historical trends. Reprinted by permission of the 
publisher. Reprinted by permission of the publisher. 
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ABSTRACT: A new cloud mcdel that combines a three-dimensional 
n : rohydr: static dynamical framework with explicit liquid- and ice-phase 
microphysics and a detailed treatment of ice nucleation and multiplication 
processes is presented. The use of 28 size bins to describe each cloud drop 
and ice particle spectra allows the authors to account for all major 
m Lcrcchysical processes. A detailed scavenging model has been implemented 
to calculate the collection rate of contact ire nuclei by cloud drops. In 
aiditicn to contact nucleation, the model accounts for deposition, 
condensation-freezing, and immersion Ice nucleation mechanisms, as well as 
for secondary ice production via rime splintering. The model performance is 
: Llustrated by a simulation of a New Mexican cumulus cloud. Combination of 
high 10;.' -m spatial resolution with a new initialization procedure that 
promotes development of small eddies results in a cloud with a more 
realistic distribution of liquid water content compared to simulations 
initialized by the standard IDdbubbleIDD approach. Reprinted by permission 
of the publisher. Reprinted by permission of the publisher. 
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ABSTP A 2T : Biotechnology and its agricultural appli rations are discussea. 
The following topics are covered: the definition of biotechnology, 




biotechnology techniques, glcbal experience with genetically improved 
rrops, increased world food supplies, reduced need fcr chemical pesticides, 
environmentally friendly crops, safety assessment and regulation of food 
from Genetically modified plants, and enhanced nutritional content, 
quality, and taste in engineered foods. 
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ABSTRACT: Two-dimensional experiments using the Goddard Cumulus Ensemble 
model are performed in order to examine the influence of environmental 
-rof i :es of wind and humidity on the dynamical and mi crophysical structure 
of mesoscaie convective systems (MCSs) ever the tropical oceans. The 
initial environments used in this study are derived from the results of a 
cluster analysis of the TOGA CO ARE sounding data. The model data are 
analyzed with methods and measurements similar to those used in 
observational studies. Experiments to test the sensitivity of MCSs to the 
thermodynamic profile focus on the role of humidity in the free 
troposphere. In the experiments, a constant amount of relative humidity is 
added to every level above the boundary layer. As humidity is increased, 
model s terms transition from weak, unsteady systems with little 
precipitation to strong, upshear - t 1 1 t ed systems with copious rainfall. This 
renavvor is hypothesized to be the result of the entrainment of 
environmental air into the updraft cores. Experiments to test the 
sensitivity of MCSs to the kinematic profile focus on the amount of 
vertical wind shear in the midlevels, between approximately 2 and 10 km. 
Rive kinematic profiles are used. The dynamical and microphys ical 
zharact eristics of the runs changed dramatically in different shear 
en\ v ronments . Shear in the midlevels affects the convective systems by 
altering the perturbation pressure field. Stronger shear results in a 
broader- and deeper mesolow below the updraft and a more intense dynamic 
hi ah above the leading edge. Reprinted by permission of the publisher, 
^eorinted by permission of the publisher. 
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-3STRA2T: The Center fcr Rood Safety has filed a lawsuit against the FDA 
over its premarket saf ety - test i ng and labeling policy on genetically 




modified i.GM) food. The legal action, filed in the U.S. District Court of 
2nlumb.ia :n May 27, 1998, was taker, in response to the FDA's deregulation 
o! genetically engineered foods in 1992 on the basis that GM foods present 
no different risks tnan do traditional foods. The "enter for Food Safety 
lawsuit seeks to mandate the FDA to treat all genetic modifications to food 
produced by genetic engineering methods as food aoditives, to carry out a 
:: omprene.ns l ve environmental review of all GM foods made commercially 
available, and to ensure the labeling o>f all 2M foods. 
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AE S IRA 7 1 . We present a summary of resent progress in understanding 
Es one r i o.:i.i. a coli F-12 gene and protein funstions. New information has come 
roth from classical biolc-gical experimentation ana from using the 
analytical tools of functional genomics. The content of the E. coli genome 
oan olearly oe seen to contain elements enquired hy horizontal transfer. 
Nevertheless, there i 5: probably a large, stable core of >3500 genes that 
.-ire shared among all E. coli strains. The gene-enzyme relationship is 
examine i, and, in many cases, it exhibits complexity beyond a simple 
■one - to - one relationship. Also, the E. col i genome can now be seen to 
contain many multiple enzymes that carry out one same or closely similar 
reastbons. Some are similar in sequence and may share common ancestry; some 
are not. We discuss the concept of a minimal genome as being variable among 
: reran isms and obligatorily linked to tneir life styles and defined 
environmental renditions. We also address classification cf functions of 
gene products and avenues of insignt into the history of protein evolution. 
Reprinted by permission cf the publisher. 
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AF 2 TRACT . Mercury poisoning nas be some a problem of current interest as a 
result of environmental pollution on a global scale. Natural emissions of 
mercury form two - t h i rds of the input; marmaue releases form about 
one tnirci Consideraole aoounts of mercurv may be added to agricultural 
land '-.dth sludge, fertilizers, lime, and manures. The most important 
sources of contaminating agricultural so; 1 have been tne use of organic 
mercurials as a seed --coat dressing to prevent fungal diseases in seeds. In 
general, the effect of treatment on qermi nation is favorable when 




recommended dosages are used. Injury to the seed increases in direct 
proportion t o increasing rates of application. The availability of soil 
mercury to plants is low, and tnere is a tendency for mercury to accumulate 
in roots, indicating that the roots serve as a barrier to mercury uptake. 
Mercury concentration in above-ground parts tf plants appears to depend 
largely on foliar uptake of HgO volatilized from the soil. Uptake of 
mercury has been found to be plant specif it in bryophytes, lichens, wetland 
plants, woody plants, and crop plants. Factzrs affecting plant uptake 
inolude soil or sediment organic ton tent, carbon exchange capacity, oxide 
and carbonate content, redox potential, formulation used, and total metal 
content. In general, mercury uptake in plants could be related to pollution 
level. With lower levels of mercury pollution, the amounts in crops are 
be Low the permissible Levels. Aquatic plants have shown to be 
b i oaccumu lators of mercury. Mercury concent rat it ns in the plants (stems and 
leaves', are always greater when the metal is introduced in organic form. In 
freshwater aquatic vascular plants, differences in uptake rate depend on 
the species of plant, seasonal growth-rate changes, and the metal ion being 
absorbed. Some of the mercury emitted from the source into the atmosphere 
is absorbed by plant leaves and migrates to humus through fallen leaves. 
Mercury-vapor uptake by leaves of the C3 species oats, barley, and 
wheat is five times greater than that by leaves of the C4 species 
corn, sorghum, and crabgrass. Such differential uptake by C3 and C4 species 
is largely attributable to internal resistance to mercury- vapor binding. 
Airborne mercury thus seems to contribute significantly to the mercury 
content of crops and thereby to its intake by humans as food. Accumulation, 
toxicity response, and mercury dis t r ibut ion differ between plants exposed 
through shoots or through roots, even when internal mercury concentrations 
in the treated plants are similar. Tnroughfall and litterfall play a 
significant role in the cycling and deposition :f mercury. The possible 
causal mechanisms of mercury toxicity are changes in the permeability of 
the cell membrane, reactions of sulphydryl (-SH) groups with cations, 
affinity for reacting with phosphate groups and active groups of ADP or 
ATP , and replacement of essential ions, mainly major cations . In general, 
inorganic forms are thought to be more available to plants than are organic 
ones. Reprinted by permission of the publisher. 
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ABSTRACT: In just a few short years, the chemical ligation of unprotected 
peptide segments in aqueous solution has established itself as the most 
practical, method for the total synthesis cf native proteins. A wide range 
of proteins has been prepared. These synthetic molecules have led to the 
elucidation of gene function, to the discovery of novel biology, and to the 
Get e rm : nat i c n of new three-dimensional protein structures by both NMR and 
X - ray c ry s t a 1 1 og raphy . The facile access to nove 1 anal c-g s p rov i ded by 
on em : c h 1 protein synthesis has led to original insights into the molecular 
oasis C'f protein function in a number cf systems. Chemical protein 
synthesis nas also enabled the systematic development of proteins with 
enhanced potency and specificity as candidate therapeutic agents. Reprinted 
by permission of the publisher, 
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ABSTRACT: Protein splicing is a form of posttrans lat ional processing that 
consists of the excision of an intervening polypeptide sequence, the 
incein, from a protein, accompanied by the concomitant joining of the 
flanking polypeptide sequences, the exteins, by a peptide bond. It requires 
neither cof actors nor auxiliary enzymes and involves a series of four 
intramolecular reactions, the first three of which occur at a single 
rat a lytic center of the intein. Protein spd icing can be modulated by 
mutation and converted to highly specific sel f - c 1 eavage and protein 
ligation reactions that are useful protein engineering tools. Some of the 
reactions characteristic of protein splicing also occur in other forms of 
protein autoprocess ing , ranging from peptide bond cleavage to conjugation 
with nonprotein moieties. These mechanistic similarities may be the result 
■of convergent evolution, but in at least one case -- hedgehog protein 
aut oprocessing- - there is definitely a close evolutionary relationship to 
protein splicing. Reprinted by permission of the publisher. 
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Factors affecting establishment: of a gypsopnyte: the case of Lepidium 

subulatum (Brassicaceae ) . 
Eseudero, Adrian 
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ABSTRACT: The restriction of vascular plants to gypsum- rich soils under 
arid or semiarid climates has been reported by many authors in different 
carts O'f the world. However, factors controlling the presence of 
cypscx'hy t es on these soils are far from understcod. We investigated the 
establishment of Lepidium subulatum, a gypsophyte, in a nondisturbed 
sem: arid gypsum-soil landscape in central Spain, both from spatial and 
temporal perspectives. Over 14 0 0 seedlings were tagged, and their growth 
and survival were monitored for a 2 -yr period. Several biotic and abiotic 
valuables were measured to determine the factors controlling the emergence 
and early survival. These variables included the cover of annual plants, 
bryor.hyt.es, lichens, litter, gypsum crystals, ba re . f ra o t i on and cover of 
eacn perennial plant, and several soil properties (gravel, fine gravel, and 
fi:.e--earth fraction, conductivity, pH, gypsum content, organic matter and 
penetrometer seal resistance) . Our results support the linkage of 
gypsc'p'hi ly with seme physical properties c>f the surface crust. Seedlings 
tended to establish cn the gypsum surf ate crust, and their survival was 
sice dependent, probably as a consequents of the necessity of rooting below 
the surface crust, before summer drought, arrives. However, once seedlings 



emerged, a higher survival rate occurred on the alluvial soils of the 
p i edmont - s lope boundarv where soil crusts are absent or thinner. We 
co.ncla.de that Lepidiun subulatum may be considered a refuge model endemic 
with a distribution range that occupies a reduced fraction of a wider 
habitat from which it is probably excluded by competition. Reprinted by 
c emission of the publisher. 
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LEAFY and the evolution of rosette flowering in violet cress (Jonopsidium 

acaule, Brass icaceae ) . 
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Amaral, Weber; Hileman, Lena C 

American Journal of Botany v. 8" no 5 (May 2000) p. 634-41 
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ABSTRACT : Arabidopsis and most other Erassicaieae produce an elongated 
inflorescence of mainly ebracteate flowers. However, the early- flowering 
species violet cress (Jonopsidium acaule) and a handful of other species 
produce flowers singly in the axils of rosette leaves. In Arabidopsis the 
gene LEAFY ( LFY) is implicated in both the determination of flower meristem 
identity and in the suppression of leaves (bracts) that would other wise 
subtend the flowers. In this study we examined the role of LFY homologs in 
the evolution of rosette flowering in violet cress. We cloned two LFY 
homologs, vcLFYl and vcLFY2 , from violet cress. Their exon sequences show 
U - r"j*r nucleotide similarity with Arabidopsis LFY and 99% similarity to each 
other. We used in situ hybridization t: study vcLFY expression in violet 
cress. r 0he patterns were very similar to LFY in Arabidopsis except for 
stronger expression in the shoot apical meristem outside of the region of 
flower meristem initiation. It is possible that the relatively diffuse 
expression of vcLFY contributes to the lack of bract suppression in violet 
cress. Additionally, the earliest flowers produced by violet cress express 
vcLFY, suggesting that accelerated flowering in violet cress could also 
result from changes in the regulation of vcLFY . Reprinted by permission of 
t he pubi i sher . 
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Crcvn gall disease and Agrobacter ium tumetac iens : a study of the history, 

t resent knowledge, missing inf crmat i c n , and impact on molecular genetics. 
Stafford, Helen A 

The Botanical Review ; Bot Rev) v. 66 nol : Jan. /Mar. 2000) p. 99-118 
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ASSCRAOC. The production of crown gall tumors in plants caused by 
Agr ioa ct. or ium tumefaciens represents a unique disease involving the 
transfer of DNA from the bacterium to the nucleus of the plant. Vital 
aspects of this transfer are still being studied, Reprinted by permission 
of" the publisher . 
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Phylcgeny of the Bangiophyc idae (Rhodophyta) and the secondary 

end csymb iot ic origin of algal plastids. 
Cli\ r eira, Mariana C 
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ABSTRACT: The Rhodophyta (red algae) are composed of the subclasses 
Bangiophycidae and Florideophycidae. Two evolut ionarily interesting 
features of the Bangiophycidae are: (1) they are the ancestral pool from 
which the more morphologically complex taxa in the Florideophycidae have 
arisen and (2) they are the sources of the plastids, through secondary 
endosymbicses , for the Cryptophyta, Haptophyta, and the Heterokonta. To 
understand Bangiophycidae phylogeny and to gain further insights into red 
algal secondary endosymbicses, we sequenced the plast id -encoded small 
subun.it ribosomal DNA (rDNA) coding region from nine members of this 
subclass and from two members of the Florideophycidae. These sequences were 
included in phylogenetic analyses with all available red algal plus 
chlorophyll a +■ c algal plastid rDNA coding regions. Our results are 
consistent with a monophyletic origin of the Florideophycidae with these 
taxa forming a sister group of the Bangiales . The Bangiophycidae is of a 
paraphy] etic origin with orders such as the Porphyridiales polyphyletic and 
distributed over three independent red algal lineages. The plastids of the 
he teroK. :mt s are most closely related to members of the Cyanidium- - Galdier ia 
group of Porphyridiales and are not directly related to cryptophyte and 
haptophyte plastids. The phylogenies provide strong evidence for the 
independent origins of these "complex" algal plastids from different 
members of the Bangiophycidae. Reprinted by permission of the publisher. 
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AE STRAIT: Part of a special section on anthropological genetics in the 
2 1st century. The theory ana practice of gene mapping at the end of the 
2 0:h century are reviewed. Most methods of linkage and linkage 
disequilibrium analysis are shown to be similar fundamentally, witn 
differences between them being related more to study design and 
ascertainment than to technical details of the underlying statistical 
analysis. A new focus in the field of statistical genetics is proposed that 
highlights more clearly the primacy of study design as the means to 
increase power for gene mapping. 



£/3,AP'48 (Item 41 from file: 98) 

LIALOG R)File 98:General Sci Abs / Ful 1 - Text 
(c) 20C-1 The HW Wilson Co. All rts. reserv. 

C42jc?": H.W. WILSON RECORD NUMBER: BGSA00C06372 

rrrspect.ive: the pace of modern life: measuring rates of contemporary 

m l c roevolut ion . 
H enary, Andre w P 
Ki n:: i son , Michael T 
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ABSTRACT: We evaluate methods for measuring and specifying rates of 
microevolution in the wild, with particular regard to studies of 
contemporary, often deemed "rapid," evolution. A considerable amount of 
ambiguity and inconsistency persists within the field, and we provide a 
number of suggestions that should improve study design, inference, and 
clarity of presentation. (!) Some studies measure change over time within a 
population al lochronic ) ana others measure the difference between two 
populations that had a common ancestor in the past (synchronic). 
Al 1 oohronic studies can be usee; to estimate rates of "evolution," whereas 
synchronic studies more appropriately estimate rates of "divergence." Rates 
of divergence may range from a small fraction to many times the actual 
evolutionary rates in the component populations. (2) Some studies measure 
change using individuals captured from the wild, whereas others measure 
differences after rearing in a common environment. The first type of study 
can be used to specify "phenotypic" rates and the later "genetic" rates. 
(?) The most commonly used evolutionary rate metric, the darwin, has a 
number of theoretical shortcomings. Studies of microevolut ion would benefit 
f rc-m specifying rates in standard deviations per generation, the haldane. 
(4) Evolutionary rates are typically specified without an indication of 
their precision. Readily available methods for specifying confidence 
::;ter r a.s and statistical significance {regression, bootstrapping, 
randc-nization) should be implemented. (5) Microevolut ionists should strive 
to accumulate time series, which can reveal temporal shifts in the rate of 
evolution and can be used to identify evolutionary patterns. (6) 
Evolutionary rates provide a convenient way to compare the tempo of 
evolution across studies, traits, taxa, and time scales, but such 
comparisons are subject to varying degrees of confidence. Comparisons 
across different time scales are particularly tenuous. (7) A number of 
multivariate rate measures exist, but considerable theoretical development 
is required before their utility can be determined. We encourage the 
■continued investigation of evolutionary rates because the information they 
provide is relevant to a wide range of theoretical and practical issues. 
Reprinted by permission of the publisher. 
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ABSTRACT: Phy logene t i c analyses of partial phytochrome B ( PHYB } nuclear 
DNA sequences provide unambiguous resolution of evolutionary relationships 
within Poaceae . Analysis of PHYB nucleotides from 51 taxa representing 
seven traditionally recognized subfamilies clearly distinguishes three 
early -diverging herbaceous "bambusoid" lineages. First and most basal are 
Anorrcchloa and St reptochaeta , second is Pharus, and third is Puelia. The 
remaining grasses occur in two principal, highly supported clades. The 
first comprises bambusoid, oryzoid, and pocid genera {the BOP clade) ; the 
second comprises panicoid, arundinoid, chlcridoid, and centothecoid genera 

one PACC clade;. The PHYB phylogeny is the first nuclear gene tree to 
address comprehensively phylogenetic relationships among grasses. It 
corroborates several inferences made from chboroplast gene trees, including 
the PACC clade, and the basal position of the herbaceous bamboos 
Ahomccnloa, S treptochaeta , and Pharus. However, the clear resolution of the 
sister group relationship among bambusoids, oryzoids, and pcoids in the 
FHYB tree is novel: the relationship is only weakly supported in ndhF trees 
and is nonexistent in rbcL and plastid restriction site trees. Nuclear PHYB 
data support Anomochl ooideae , PHaroideae, Focideae sensu lato, Oryzoideae, 
Fanlccideae, and Chlori doideae , and concur in the polyphyly of both 
Aj undinoi deae and Bambusoideae . Reprinted by permission of the publisher. 
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ABSTRACT: Restriction site mutations and trnL 1 UAA ) - 1 rnF ( G AA ■ intergenic 
soacer length variants in the chlorcplast genome were used to investigate 
the phylogenetic relationships among 53 Australian and New Zealand 
Microseris pcpulations and to assess their position within their primarily 
North American genus. The study was performed to enhance understanding of 
evolutionary processes within this unique example of intercontinental 
dispersal and subsequent adaptive radiation. A southern blot method using 
four-base restriction enzymes and fragment separation on polyacryamide gels 
resulted in 55 mutations of which 3 0 were potentially phylogenetically 
informative. Most mutations were small indels of <162 bp, 80% of which were 
<2: bp. The small indels were useful for phy lcgenet ic reconstruction of 
Australasian Microseris as judged by the high consistency indexes. The 
results confirmed the moncphyly of the Australian and New Zealand 
Microseris. The occurrence of "hard" basal polytomies in the most 
parsimonious trees indicated that rapid radiation has occurred early in the 
history of the taxon. The monophyly of M. lanceclata, which includes the 
self - incompatible ecotypes of the Australian mainland, was confirmed, 
•'■ithin this species three :;ades were found that reflect more geographic 
distribution than morphological entities, suggesting that migration and 
possibly mtrcgressi on oetween different eootypes, or parallel evolution of 
similar adaptations, has occurred. One of the three clades was supported bv 
a 16: -bp deletion in the trnL-trnF spacer, while a subgroup cf this 
exhibited also a tandemly repeated truF exon , The data were inconclusive 



about the monophyly of the second Australasian species, M. scapigera, which 
comprises the New Zealand, Tasmanian, and autofertile ecotypes of 
Australia. Reprinted by permission cf the publisher. 



8-'3,AB/53 (Item 46 from file: 98} 

DIALOG (R) File 9S:General Sci Abs/Ful 1 -Text 
(c 2002 The HW Wilson Co. All rts. reserv. 

04050513 H.W. WILSON RECORD NUMBER: BGSA99050513 

Bacterial biocatalysts : molecular biology, three-dimensional structures, 

and biotechnological applications cf lipases. 
AUGMENTED TITLE : review 
Jaeger, K-E 

Dijkstra, B. W; Reetz, M. T 

Annua 1 Review of Microbiology v. 5 3 {1999} p. 315-51 
SPECIAL FEATURES: bibl il ISSN: 0066-4227 

LANGUAGE : English 
COUNTRY OF PUBLICATION : United States 
WORD COUNT: 14933 

ABSTRACT: Bacteria produce and secrete lipases, which can catalyze both 
the hydrolysis and the synthesis of long-chain acylglycerol s . These 
reactions usually proceed with high regie-selectivity and 
enant ioselectivity , and, therefore, lipases have become very important 
stereoselective biocatalysts used in organic chemistry. High-level 
production of these biocatalysts requires the understanding of the 
mechanisms underlying gene expression, folding, and secretion. 
Transcription of lipase genes may be regulated by quorum sensing and 
two- component systems; secretion can proceed either via the Sec -dependent 
general secretory pathway or via ABC transporters. In addition, some 
lipases need folding catalysts such as the lipase - specif ic foldases and 
disulfide-bond- -forming proteins to achieve a secret ion- competent 
conformation. Three-dimensional structures of bacterial lipases were solved 
to understand the catalytic mechanism of lipase reactions. Structural 
characteristics include an a/'b hydrolase fold, a catalytic triad consisting 
of a nucleophi Lie serine located in a highly conserved Gly-X-Ser-X-Gly 
pentapepti.de, and an aspartate or glutamate residue that is hydrogen bonded 
to a histidine. Four substrate binding pockets were identified for 
triglycerides: an oxyanicn hole and three pockets accommodating the fatty 
acids bound at positions sn-1, sn-2, and sn-3. The differences in size and 
the hvdrophilicity/hydrophobici ty of these pcekets determine the 
enant icpref erence of a lipase. The understanding of structure- function 
relationships will enable researchers to tailor new lipases for 
biotechnological applications. At the same time, directed evolution in 
combination with appropriate screening systems will be used extensively as 
a novel approach to develop lipases with high stability and 
enant ..c selectivity . Reprinted by permission of the publisher. 
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A33TPA3T: The high water permeability characteristic of mammalian red c e 1 i 
membranes is now known to be caused by the protein AjPl . This channel 
freely cermits movement of water across the ceil membrane, but it is not 
permeated by other small, uncharged molecules or charged solutes. A7P1 is a 
tetramer with earn subumt containing an aqueous pore likened to an 
hourglass formed by obversely arranged tandem repeats. Cryoelectron 
microscopy of reconstituted AQPl membrane crystals has revealed the 
three-dimensional structure at 3-6 A. A2jP1 is distributed in apical and 
b ei so lateral membranes of renal proximal tubules and descending thin limbs 
as well as capillary endothelia. Ten mammalian BC.aporms have been 
identified in water-permeable tissues and fall into two groupings. Orthodox 
si^aborins are water - select ive and include AjPl , a vasopressin- regulate: 
water channel in renal collecting duct, in addition to AQPO, AQP4 , and 
AjP5 . Multifunctional aq u ag lyce ropo r i ns A OP 3 , A7P7, and AQP9 are permeated 
by water, glycerol, and some 'Other- solutes. Aquaporins are being defined in 
numerous otner species including smpnibia, insects, plants, and microbials. 
Members of the aquaporin family are implicated in numerous physiological 
r. recesses as well as the pa c hophys i o 1 ogy of a wide range of clinical 
disorders. Reprinted by permission of the publisher-. 
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ABSTRACT: Genetic relationships between virulence and transmission in the 
recent malarial parasite Plasmodium chabaudi were investigated. Two 
assumptions of the parasite-centered trade-off model of the evolution of 
v i r-_. lence - - 1 hat higher replication rates lead to higher levels of virulence 
and to- higher levels of t ran srr.i ss ion- -were tested using inbred laboratory 
mice infected with P. chabaudi. The virulence and transmission of 5 
parasite clones isolated from the wild were measured, and the acre ss 1 one 
genetic relationships between replication rate, virulence, and transmission 
were examined. Results supported the validity of both assumptions. 
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AE2TFA21- Wind pollination was etoer i menta 1 1 y demonstrated in Linanthus 
parvifhorus ( Polemon i aceae ) , a predominantly beef ly -pol 1 inated , 
eel f - ino:mpat ible annual. Seed set m plants enclosed in mesh tents that 
excluded p>o 1 1 inat :■ rs rut a I 1 : we d airborne pollen flow provided evidence f 
wind pollination, and the extent of seed set 'due to wind pollination was 
::mpared to that in c pen -poll i na te d controls and po 1 len - supplemented 
treatments. Additional cent r: Is were included to test for possible 
confounding effects of the mesh tent. Yean seed number in open-pollinated 
plants was 72.9-cl.l* of that in p o 1 1 en - ■ supp 1 ement ed plants, while wind 
:; : 1 1 inat : on alone produced 49.5-51.2%, a. smaller but substantial proporti 
of seel set with pollen supplementation. Further evidence for wind 
::o 1 1 ma: :. on was found, in a -comparison of sv.es differing in the extent of 
wind, exposure in two populations of L. p> a rv i f 1 o rus . Airborne pollen count 
were nigner in exposed sites than in protected sites, and the difference 
was marginally significant. Seed set was significantly p-cllen limited in 
protected sites, but root in. exposed sites. Taken oogether, the data sugge 
tnat wind poll inat ion provides some reproductive assurance in this 
ecli gateU. y outcrossing speries. Wind poll inat von is hypothesized to 
represent an alternative to- sel fi. ng as an e 
problem of temporal or spatial variation in 
repvinted by permission of the publisher. 
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LSTRACT A ccmp a ra t . ve hierarchical analysis of variance applied to 
.asses o: f molecular marker's wither the clue marvn ^Ma.-oaira nigricaro 
ascribed. Four" ncUvmorphic a 1 locyme I co i , 4 polymorphic anonymously : 
ngle copy nuclear DNA iscnLNA' I co i , and previously reported rest ri : 
vagment length polymorphisms . FFLPs^ co m it.ee none r i a 1 DNA otCNA^ we: 




included in the study. Moderate levels of genetic variation were detected 
at Lota polymorphic allozyme and scnDNA loci. However, mtDNA markers showed 
much greater diversity. At 3 of 4 allozyme loci and 3 of 4 scnDNA loci, 
allele frequencies were significantly different between Atlantic and 
Pacific Ocean samples. Compared with divergence detected at nuclear loci, 
mtDNA RFLP divergence between oceans was significantly greater. The 
difference observed between nuclear and mitochondrial divergence estimates 
may he due to the 4 -fold smaller effective population size of mtDNA and 
ma La -mediated gene flow 
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Integrating developmental evolutionary patterns and mechanisms: a case 

study using the gastropod radula. 
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AES TRACT : The patterns and processes of shape change in a model system, 
the gastropod radula, were examined. The gastropod radula possesses a 
simple system, having only 2 processes, Initial selection and 
postsecret ionai movement of teeth. Taken together, the results of this 
study showed that 2 different ontogenetic processes can lead to similar 
expression of row shapes; therefore, phylogenetic homologies based on adult 
morphologies and ontogenetic process may be discordant. 
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ABSTRACT: The way in which variation in the time to transmission and 
exposure to adverse conditions cutside the host, interact to determine the 
success of the infection in the next host was studied. This interaction was 
investigated using the trypanoscme Crithidia oombi infecting its bumblebee 
hest iBonbus terrestris). Overall, the findings show that the window of 
transmission was comparably less important than the transmission mode. Low 
lie st densities were seen to decrease the rate of contacts with new hosts 
and to decrease success because parasites had to wait longer at a 
: ransmi ssion site. 
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He s t unwanted: persistent organic pollutants. 
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{Jan. 1999) p. A18-A23 
SPECIAL FEATURES: il ISSN: 0091-6765 

L;ANGUAGE : English 
COUNTRY OF PUBLICATION- United States 
V.URD COUNT: 54 3 4 

ABSTRACT: A dozen chemicals have been identified by the UN Environmental 
Programme as powerful threats to human and wildlife health on a global 
basis. These chemicals belong to a class known as persistent organic 
pollutants, which are chemicals that can travel thousands of miles, 
accumulate in the food chain, and persist in the environment, taking up to 
centuries to fully degrade. Such compounds have been known to cause birth 
defects, various cancers, immune system dysfunction, and reproductive 
problems in wildlife. The 12 compounds are aldrin, chlordane, DDT, 
dieldrm, dioxins, endrin, furans, heptachlor, hexachlorobenzene , mirex, 
c : 1 ychlormated biphenyls, and toxaphene . The properties of these 
compounds, and some alternatives to them, are discussed. 
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ABSTRACT: The effects of flower number and distance between patches on 
gene flow by pollen in Silene alba were investigated. At 20 m, the mean 
immigration rate was just over 47 percent, whereas immigration rates were 
less than 6 percent at 80 m. The number of flowers in the focal and 
neighboring populations had a significant effect on the frequency of gene 
fOcw. Factors that influenced gene flow at one spatial scale did not act in 
the same way at another. The patterns of gene flow within a metapopulat ion 
system can be complex and may vary within a growing season. 
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ABSTRACT: Molecular chaperones, including the heat-shock proteins (Hsps), 
are a ubiquitous feature of cells in which these proteins cope with 
st ress - induced denaturation of other proteins. Hsps have received the most 
attention in model organisms undergoing experimental stress in the 
laboratory, and the function of Hsps at the molecular and cellular level is 
becoming well understood in this context. A complementary focus is now 
emerging on the Hsps of both model and ncnmodel organisms undergoing stress 
in nature, on the roles cf Hsps in the stress physiolcgy of whole 
multicellular eukaryotes and the tissues and organs they comprise, and on 
the ecological and evolutionary correlates of variation in Hsps and the 
genes that encode them. This focus discloses that (a) expression of Hsps 
can occur in nature, (b) all species have hsp genes but they vary in the 
patterns of their expression, (c) Hsp expression can be correlated with 
resistance to stress, and (d) species' thresholds for Hsp expression are 
correlated with levels of stress that they naturally undergo. These 
conclusions are now 1 well established and nay require little additional 
confirmation; many significant questions remain unanswered concerning both 
the mechanisms of Hsp-mediated stress tolerance at the organismal level and 
the evolutionary mechanisms that have diversified the hsp genes. With 
permission, from the Annual Review of Physiology, Volume 61, 1999, by 
Annua ! Reviews Inc . {http : / /'www . annurev . org ) . 
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ABSTRACT: Strategies for expressing multiple foreign genes in plants as 
polycistronic constructs are reviewed , There is an increased 
desire to express many foreign genes in the same transgenic plant. A 
range of approaches have teen explored in the period since gene 
transfer was developed as a useful tool in plant science. These 
approaches have ranged from assembly of multiple transcription units on 
a single DNA vector, tc the execution of several independent 
transformations involving single genes fed lowed by successive 
rcunds of hybridization tc yield plant lines with the desirea 
combination of genes, tc cotransf crmat ion with multiple plasmids 
rcllcwed by mclecular screening to identify desired transgenic plants. 
Fecent developments have provided new alternatives to the problem of 
tne expression of multiple transgenes in plants, approaches that are 
based on the expression of polycistronic mKNAs . Among the more exciting 
advances in recent years has been the use cf multigene expression to 
r reduce transgenic plants oapable cf synthesizing antibodies, 
biodegradable polymers, and beta - caret enes in rice (Oryza sativa) 
endosperms. (El ref; 
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Agrjba^erum transformation methods : present status and future 
perspectives - Agrobact eri um t ume f as lens - media t ed gene transfer and 
expression in rice transgenic plant for crop improvement; a \ 
review 
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ABSTFA2I': The production :f a g ron omica 1 1 y superior transgenic rice 
(Oryza sativa) plants using Agroba :te r i ;m so. transformation 
methods and their present status and future perspectives are 
reviewed. Agrobact e r 1 um tumefaciens is a s 0 i 1 bacterium that can 
genetically transform plant cells by transferring defined piece 
: f ENA (known as T-DNA) from its tumo r - 1 n da c i ng (Ti) plasmid into the 
genome of infectec plants. A large number cf suitable vectors 

nave been developed for Ag r obacte r i um sp. -mediated 

transformation . This method also provides an opportunity to 
transfer large segments of UNA tnat. may contain more than 1.0 genes 
AVthout. rearrangement, v.-hich are suitable for studying their 
cumulative, interactive effects on complex polygenic traits. This 
transfer method has given results c-E high-efficiency of 
Agrobact er ium-medi at ed production of fertile and heritable transgenic 
rice plants. This technology has been adopted by many 
1 ab: rat or ies and is now in wide -spread use. This method of 
transformation has several advantages, including higher 
transformation efficiency, integration of relatively low number 
■: f transgene copies and Dew exp-e r i.ment a. 1 costs. (76 ref) 
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ABSTRACT: P 1 ant suspens 1 on cells are reviewed as an in vitro- system 

for the production o f recombinant protein under carefully controlled 
certified conditions. Free cell suspensions are considered to> be the 
most suitable for large-scale appi icat ions in the biotechnology 
industry. Riant species used for generation and propagation of 
suspension cell cultures include Aracidopsis sp . , Catnarant hus sp . , yew 

■Taxis sp . y rice i Oryza sativa, 1 , soybean Glycine max), alfalfa 
■^cdicago sativa- and tobacco COicociana taoacuoV . Plant cell 
susoens i ons can be cultivated in shake flasks or culture vessel using 
eatery fed catch, perfusion a no continuous culture. For recombinant 
b rote in croduct ion Aa rvoba c t e r i um sc. mediated transformation, 



microparticle bombardment, elect roporat ion of protoplasts or virus 
vectors can all be used. Tobacco suspension cell cultures have 
been used to express igGs, Fab fragments, single chains, bispecific 
antibody fragments and fusion proteins. Tobacco BY-2 cells have been 
used for culture using a working volume of 40 1. A 10% (v/v) inoculum 
with a culture time of 150 hr produced a yield of 7.5 kq fresh cell 
weight. (52 ref) 
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A3STRA T r : Ret rot ranspos :ns are mobile genetic elements that transpose 
through reverse transcription of an RNA intermediate. Ret rot ransposons are 
uroi ::u i. t ous in plants and play a major role in plant gene and genome 
evolution. In many cases, ret rot ransposc ns comprise over 50% of nuclear DMA 
::r.:e.i:, a situation that can arise m j .s: a few million years. Plant 
ret rot ransposons are structurally and functionally similar to the 
ret rot ransposc ns and retroviruses that are found in other eukaryotic 
organisms. Hovever, there are important differences in the genomic 
organization cf re t r ot ransposons in plants compared to some other 
eu*3ryotes, including their often-high ropy numbers, their extensively 
heterogeneous populations, and their cnr omc>sc<ma i dispersion patterns, 
resent studies are providing valuable insights into the mechanisms involved 
in regulating the express Lon and transposition o-f retrotranspjsons . This 
review describes the structure, genomic organization, expression, 
regulation, and evolution of ret rot r ansp jsono , and discusses both tneir 
o : nt r i bj t l ens to plant genome evolution and tneir use as genetic tools in 
plant biology. Reprinted by permission of the publisher. 
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AO 31'.?. ACT : Lent i v ■ ruses are associated vitn cnronic diseases =:-f the 
hematological and neu ro 1 eg 1 0 a. 1 systems in animals and man. In particular, 
numar. immunodeficiency vires type 1 (HIV-1) is tne etiological agent of the 
global AILS epidemic. The genomes of 1 ent ivi ruses are complex, encoding a 
number of regulatory and accessory proteins not found in other 
retroviruses. This complexity is reflected in. tneir replication cycle, 

n i c n r e v e a 1 s intricate r e g u 1 a t o r \ - pat hw a y s a n d unique mechanisms f o r o 1 r a 1 
persistence. In this review, v/e highlight some of these unique 
features for HIV-1, witn particular focus on the transcriptional and 
p : st t rar.se r lpt ional control of gene expression. Although our understanding 
of the biology of HIV-1 is far frc>m complete, tne knowledge gained thus far 
r. as alreadv led to revel strategies for ooth virus intervention and 
exploiting the lentiviruses for therapeutic applications. Reprinted by 
permission of tne puclisner. 
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